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twenty four-inch Belt-shifting Shaper. 


The illustration is of a belt-shifting shaper 

ide by the Hendey Machine Co., of Tor- 
rington, Conn., and is the same in every 
way as their well-known friction shaper, of 

ie same size, except that it is driven by 
shifting belts instead of the regular friction 
device as used by them. 

The machine has vertical as well as cross 
feed, worked by power, and is a strong and 
heavy machine with many improvements as 
shownin the cut. It hasa stroke of 24’, across 
feed of 23’, and will plane a piece 18” high. 
The table is of the box form, and with the 
crosshead is very large and heavy. The 
weight of the machine is 2,400 pounds. 

a 
Heavy Turret Lathe. 





The accompanying engraving is of a new 
turret lathe, which has recently been brought 
out by the Lodge & Davis Machine Too! Co.. 
Cincinnati, Ohio. It is designed especially 
for the heaviest work adapted to be done by 
this method, such as is done on large valves, 
etc. The head is provided with a friction 
clutch which allows the back gears to be 
thrown into or out of action without stopping 
machine. The feed is either by hand 
with the pilot wheel shown, or by power 
through the feed rod, this feed being engaged 
or reversed at the carriage. The turret, 
which is 16’ diameter, revolves automatically. 
There is an automatic stop for the feed, which 
stops it at any desired point. Cabinet legs 
which are arranged for the reception of tools 
ind fixtures, and the usual features for con- 
trolling the flow of oil, are provided. 
oe 
Boiler-feed Pumps, World’s Columbian 

Exposition. 


the 








In most large boiler plants the feed pumps 
ire stowed away in the corners or hidden 


plant. The pumps occupy nearly as promi- 
nent a partof the boiler house as do the 
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boilers themselves. They extend in a line 
the entire length of the boiler house, just in 
front of the visitors’ gallery. The feed- 





gallery extends along the dividing wall be- 
tween Machinery Hall and the boiler house, 
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and that the boiler house floor is below that 
of Machinery Hall and the gallery (9 feet). 
As a rule the pumps are arranged in pairs, 


set upon concrete foundations two feet high, 
which will make them still more easily seen 
from the gallery. 

The piping for these pumps will be quite 
complex, there being two and possibly three 
distinct sources from which the feed water 
will be taken. First, from the water mains 
of Jackson Park; second, from the overflow 
condenser pipes; third, it may be taken from 
the condenser supply pipe. 

Cross connections will be so arranged that 
any pump may take water from any source 
and force it direct, or through an exhaust 
high-pressure heater to its boiler; or it may 
draw its supply through a low-pressure 
heater and force it direct to the boiler. 

Steam will be taken from the 36” main 
steam heaters which extend under the visit- 
ors’ gallery. 

The boilers already contracted for are 
guaranteed to develop 15,000 horse-power. 
From the manufacturers’ figures the pumps 
arranged to feed them can supply water for 
fully 60 000 HT. P. 

These different 
follows : 


pumps 
firms, and are arranged as For 
Heine boilers, two Knowles 10x5x12, two 
Blake 8x5x12; Root boilers, two Deane 74x 
4}x10, and one McGowan 8x54x10; National, 
two Davidson 12220%20+-Gill,twe-Barr-Hx 
6x10; Campbell & Zell, A. 8S. Cameron, 8x4x 
12; Canton, 8x5x-; Laidlaw & Dunn, 74x44x 
10; Wilson, Snyder Co., 14x8x18, and Bab- 
cock & Wilcox three 8x12x7x12, 
10x6x10, 8x5x10. 

Most of the above pumps are already on 
the ground, and several are on their founda- 
tions, 


represent many 


Snow 


—————-0gpe- 





World’s Columbian Exposition. 





To a casual observer of the work at Ma 
chinery Hall it would appear that more had 
been accomplished during the last two weeks 


than ever before in an equal length of time. 
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der the floor. At the World's Columbian 
Exposition the feed pumps and _ heaters will 
avery prominent feature in the power 














HEAVY TurRRET LATHE. 


water heaters will be placed on the visitors’ 
gallery in sections set apart for them 
It will remembered that 


be the visitors’ 


with water ends toward each other. Each 
pair is located directly across from the 


boilers they are to feed, and the pumps are 
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This is true because the installations of the 
engines shows up better, and is certainly far 
more interesting than the foundations, 
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A number of the smaller engines have al- 
reacy been put in place, and the main cast- 
ines of the 500 horse-power Russell engine 
are on the foundation, ready for the machin- 
ists to bolt them up. 

The floor in the plant is 
rushed. This floor will be sufficiently strong 
to carry the heaviest engine castings with 
safety. It is of 3” oak, supported upon 8”x 
16" girders and 4x12” joists, both of oak, all 
upon 10°x10' 
ruped” to the girders and run parallel to the 
belts, so as to allow the cutting of belt holes 


power being 


posts. The joists are ‘‘stir- 


with the least amount of patching. 

The steam and exhaust piping will follow 
close upon the completion of the oak floor. 
Then with the steam headers practically 
completed, and the Root and Gill boilers all 
ready for the test, it will be but a very short 
time before many of the smaller engines can 
be viven a trial run. 

Jackson Park, December 30, 1892. 

—_ 
Steel for Files. 





John Richards says in his /ndustries : 
“Mr. Albert D. Pentz, 
judge of the matter, says American files are 
below comparison with the Swiss and some 
other foreign files, which is a truth of fifty 
years’ standing, and we fear is likely to re- 


who is a good 


main one unless machine can be 
made to supplant painstaking hand skill; but 
there is another phase of the matter. Mr. 


Pentz says that, from some inquiries made, he 


pre ICCSSECS 


concludes that in one case, at least, the steel 
American files 
for four cents a pound, 
There is 


for was bought, or 


could be 


used 
bought 
This is dishonest and disgraceful. 

no steel fit for common files that 
bought at twice this rate, and none for fine 
tiles at three times the rate. This 
tiles is one of unhappiness to all who pur- 


can be 
matter ot 


chase or use them, and places us ata great 
disadvantage in some kinds of manufactures, 
If there is no skill or enterprise to produce 
good files there should be no impediment to 
buying foreign ones. We hardly think, 
“however, the case 18 a8 bad as représented.” 
ie = 

Every machine shop and tool room should 
have, hanging onthe wall, near the foreman’s 
desk, or elsewhere, one of Kearney & Foot’s A 
B C file charts. This is a chart designed es 
pecially for machine shop walls, and gives 
life-size pictures of all the leading shapes of 
files in outline, these being filled in with en- 
gravings of different cuts made of that form. 





Correct names of these are given, and also 
useful suggestions as to the purposes for 
which they may be most advantageously 
used, The chart is mailed to any address on 
receipt of 10 cents for postage by the Kearney 
& Foot Co., Newark, N. J. 
ap. 
A New Counterbalanced Low-water 

Alarm, 

We illustrate herewith a low-water alarm 
for boilers which has a new, and, we think, 
important feature, by which the troubles aris 
ing from holow floats which are intended to 
be filled with air only, but which in use ofieu 
become filled with thus defeat 
the object of the float, are avoided. In this 
alarm the hollow float is open at the top and 
is intended to be always filled with water. 
It is attached to the long end of a lever to the 
other end of which is attached a solid weight 
which is heavier than the hollow one and 
will keep the whistle valve closed when the 
water fills the entire case and hollow weight; 
which it will when the water in the boiler is 
at the proper height, the alarm being con- 
nected to the boiler at the low-water line. 
Should the water in the boiler fall below this 
line, the opening into the boiler is exposed to 


water and 


the steam, and the water, of course, runs out 
of the alarm cylinder into the boiler, but the 
hollow float being left full of water, it is then 
heavier than the solid weight and opens the 
whistle valve, keeping it open till the water 
rises to its proper height again. 

There is but one opening into the boiler, 
and the device is quite small and neat in ap 
pearavce. A gauge-cock can be fitted at the 
outer end, as shown, and there is a pet-cock 
at the bottom, by which sediment can be 
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blown out and the working of the alarm 
tested. 

This test is made in the following manner: 
The alarm be'ng full of water, the plug cock 
between it and the boiler is closed and the 
pet cock at the bottom of the alarm opened 
until the water is blown out of the cylinder 
It is then closed, when the water 
contained in the only 
opens the valve by its weight, but, being 


or casing. 
hollow weight not 
nearly at the temperature of the water in the 
boiler, it by evaporation supplies the press- 
ure of steam necessary to blow the whistle; 
and thus the working condition of the device 
is completely tested. 

It is manufactured by the Ashley En- 
gineering Co., 136 Liberty street, New York. 
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pro and con; it being evident, however, 
through all this discussion, that those who 
wrote disparagingly of algebra knew noth- 
ing about it, while of those who wrote in its 
favor not a few failed to evince an adequate 
perception of the true inwardness of alge- 
bra, and hence did not bring out the strong- 
est argument in favor of this noble branch 
of mathematical science. 

Th greatest advantage of algebra is not 
that it enables what otherwise would require 
a cumbrous expression of a mathematical 
truth to be conveyed in the more concise 
and convenient language of algebraic sym- 
bols—not that it saves a great deal of time 
that would the 
solving of practical problems arising in all 
departments of engivecring; not that expert- 
ness in it gives a standing and reputation to 
its possessor that he would otherwise fail to 
secure in competition with others; not the 
advantage of the possession of what is a 
mere accomplishment; though all these would 
be enough to render it extremely desira- 
ble if they made up the entire category of 
advantages the thorough knowledge of the 
science confers. 

The paramount advantage obtained by ex- 
pert knowledge of algebra is the power of 


otherwise be consumed in 
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generalization. In dealing with physical 
principles and magnitudes it does not take 
into account particular values until a form 
of expression is obtained that is generally 
applicable, and this general formula then 
solves any question of a similar character by 
simply substituting in it the particular val- 
ues involved in the particular question. Thus 
the solution of an algebraic problem is, if 
one is able to see its comprehensive charac 
ter, not merely the solution of a single quan- 

















COUNTERBALANCED LOW-WATER ALARM. 


Algebra for Mechanics. 


By LEICESTER ALLEN. 

I have recently conned over quite a num- 
ber of articles, some of them in the AMERI- 
cAN Macurintisr, and others in technical pub- 
lications of a different character, which arti- 
cles discuss variously the great value of 
algebra as an educational equipment; the 
useglessness of it; the advantages it confers 
upon those expert in it; the claim that sim- 
ple arithmetical will any 
problem that can be solved by algebra, ete., 


processes solve 





titative question, but of the entire class of 
questions involving the same principles. 

Let ‘me illustrate this by an example. 

In an arithmetic taken up at random | 
find the following: ‘‘What is the total ex- 
terior surface of a cylinder thirty-six inches 
long and ten inches in diameter?” The an- 
swer is 1,288.056 square inches. 

A general algebraic problem involving the 
above as a particular case might be written 
as follows : 


‘“‘What is the total area of a cylinder 0 


inches long and a inches in diameter ?” 


An expert in algebra would understand 
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this to mean, what will be a general expres 
sion for exterior surface of a cylinder of 
any length whatever and of any diamete: 
whatever? the language ‘‘4 inches long 
and ‘‘a inches in diameter” meaning alge 
braically any length expressed tn tnehes and 
any diameter expressed in inches, He would 
also understand that feet, miles, rods, meters 
could be used as units in place of inches 
and that the answer (formula) when obtained 
can be used for any denomination of linear 
measure, the answer for any particular cas: 
included in the general formula being in 
corresponding units of square measure. 

Now the algebraic problem excludes al 
consideration of specific values, and thus 
unlimbers the mind for free action iu reason 
ing from general and fundamental princi 
ples. The following solution of the alg 
braic problem will illustrate this still fun 
ther: 

The area of any circle in units of squat 
measure is known to be equal to the produ 
of the square of the diameter (expressed ir 
corresponding units of linear measure) mul 
tiplied by the decimal frac ion 0 7854. Th 
ends of the cylinder are circles, and ther 
are two of them; hence 2 xX 0.7854 a? = 
1.5708 a® is the expression for the sum 0 
the areas of the two ends of any cylinder 
whatever may be its diameter. Also the 
cireamference of a circle is known to b 
equal to its diameter in linear units mult 
plied by the factor 3.1416; a 
as the surface of any cylinde: 
leaving out the end surfaces, 
known to be (in units of squat 


measure) the product of tl 
circumference (expressed 

corresponding units of line: 
measure) multiplied into tl 





lenyth of the cytinder expressed in the san 
linear units, the expression for the long 
tudinal surface of a cylinder is 3.1416 « 
where @ is taken to represent the diamete1 
and 4 the length. Also the sum of thes 
two areas is the total area required: and 
we represent this by A we have A = 1.570) 
a? + 3.1416 a4 d. 

This, then, is the 
formula for the surface of any cylinder whe: 
the length and diameter are Known. To aj 
ply it ia any particular case we have only t 
subs.itute fora the particular diameter i: 
linear units, and for ’ the particular lengt! 
in the same linear units. 

Arithmetic deals with particular cases in 
stead of generalizing as algebra does, Li 
us translate the general formula obtained by 
the algebraic method into an arithmetii 


general expression 


rule. 
A is the thing to be found. We expre: 
this in ordinary language thus: ‘To fin 


the surface of a cylinder when its diamet: 
and Jength are given.” Thesign | 
‘equal to” or 
formula, shows that the surfa 
sought is the expression to t] 
right of the sign, which consis 
of quantities and indicat: 
operations. @ represents the ¢ 

the term 
that the 
diameter is to be multiplied by the numl: 
1.5708. The sign (+) means that to th 
must be added the succeeding or last ten 
which is the product of the diameter int 
the length multiplied by ths number 3.141! 
We combine these several meanings in co1 
mon language as follows: 

‘To find the surface of a cylinder whe 
the diameter and length are both given 


=) meanin 
“equals "in tl 


1.5708 


ameter, 


f ¢} 


means square of U 


linear units of the same kind: Square 1! 
diameter and multiply the square by 1,570s 
To this product add 3.1416 times the pr 
uct of the diameter multiplied by the lengt 
Thesum will be the surface sought in cori 
sponding units of square measure,’ 

The 
square 


phrase ‘‘ corresponding units 
measure” means that if the line 
units used are inches, the surface will! be e» 
pressed in square inches; if linear meters t! 
surface will be expressed in square mete! 
etc, 

We have here seen the genesis of an arit! 
metical rule; and it may be added that 


large proportion of arithmetical rules, pa) 


! 


ticularly those of involution, evoluti 
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mensuration and position have been born of 

ebra. Those who are accustomed to use 
or teach both algebra and arithmetic will 

k me up when I assert that no one ever 
yi fully understood the process of extract- 
ine roots, without first knowing and under- 
st nding the binomial formula (pure algebra) 
from Which the arithmetical rules for these 

ations are derived; and all algebraists 
will unite in asserting that any one handy in 
use of the binomial formula needs no 
arithmetical rules for the extraction of any 
icular root, as the general formula in- 
cluies every possible case. I should not 
consider a youth well instructed in algebra 

ss competent to apply this formula to 
the extraction of any root of any real quan- 


is thus seen that arithmetic, as embodied 
in inodern text-books, could not have existed 
without algebra. Imay add that to algebra 
we are indebted for logarithms, those won- 
derful labor savers whereby some mathe- 
ical operations that would otherwise take 
ar to perform, and which are of vital im- 
port in modern engineering, may be com- 
pleted in a few minutes. As an example of 
such an operation, I will cite the determina. 
tion of volumes corresponding to pressures 


in the adiabatic compression or expansion of 
air, Wherein such expressions occur as the 


‘ 1 \ 0.7093 ‘ 
following: ( = ) “meaning that the frac- 
‘ 


tion } is to be raised to a power indicated by 
the exponent 0.7098; or, otherwise, that the 
10,000th root of the 7,093d power of 4 is to 
be obtained. To perform this operation 
without logarithms, though not theoretically 
impossible, would be so tedious and so liable 
to inaccuracy that a man’s hair would be 
likely to turn white before he finished it. By 
the use of logarithms it can be done in ten 
minutes or less on half a 
But no one 
true inwardness and 


sheet of small note 
ever understood the 
of logarithms 
without algebra, and, indeed, it could not be 
possible, since the construction of a table of 
logarithms the retined algebraic 
process of solving exponential equations. 

It is known to all physicists and mathe- 
muticians that up to the time of Newton and 
Leibnitz there was a large group of mathe- 
matical and physical problems that had never 
been solved, and that up to that period had 
been found impossible to solve. These prob- 
lems were, many of them, of great importance 
to astronomy, navigation, 


paper, 


scope 


involves 


geodesy, steam 
engineering, civil engineering and mechan- 
ics. Without their solution we could never 
have had a true mathematical theory of the 
motions of the heavenly bodies; we never 
could have known how to apply strict mathe- 
matical analysis to the expansion of steam, air 
or other gases, Or vapors, so essential to the 
present advanced state of the arts of steam 
engineering and pneumatic engineering; a 
correct strain sheet for such a magnificent 
bridge as hangs suspended between the two 
great citiesof New York and Brooklyn could 
not have been drawn. 
ods of 


The modern meth- 
computing the elements of a traject- 
ory of a projectile would have been unknown 
to us, 

Two great men, whose names will live 
While the world stands, set themselves to de- 
vise mathematical methods whereby these 
urgent needs could be met. Working inde- 
pendently, they brought to the knowl- 
edge of the world the two most powerful 
mathematical engines, so to speak, wherewith 
to penetrate some of the deepest mysteries 
They gave to the world the dif- 
Both 
these branches of mathematics are an exten- 


of nature. 
ferential and the integral calculus. 


sion of algebraic methods to the discussion 
With- 
no calculus would have been 


of tluctuating or variable quantities. 
Out algebra 
possible, 
have heard a mechanical engineer—a 
‘“‘T never knew 
auything about the calculus, and I never 
fond any instance where I required it.” Not 
long afterwards, in the where this 
geutleman presided as superintendent of the 
drawing room, it became necessery to calcu- 


pretty good one, too—say, 


shop 


late the precise velocity that a mass of iron 
moved on slides by a crank and pitman 
Would have at a particular position when 
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moving as stated; the object being to deter- 
mine the living force stored up in it at that 
point. Search was made in such books as 
could be mustered for a formula whereby 
the problem could be solved. The formula 
was not forthcoming. Various guesses were 
in progress, when a young graduate of a 
well-known technical school handed to the 
superintendent a slip of paper whereon was 
written the solution, performed by the meth- 
ods of the calculus. 

‘‘But,”’ questioned the superintendent, 
‘‘can’t you do this in some other way, say 
by common algebra or arithmetic ?” 

‘‘T don’t think it can be done by any other 
method than the one I used,” replied the 
young mathematician. 

‘“‘Acknowledge,” said I to the superin- 
tendent, ‘‘that, for once, a knowledge of the 
calculus would have been of advantage to 
you. Even if youhad found a formula ora 
table that would have enabled you to de- 
termine what you sought, the formula or the 
table would have been possible only through 
the aid of what you have hitherto regarded 
as useless to you. The fact is that nine- 
tenths of all the formula you use in this 
drawing room, taking them in simple trust 
from engineering text-books, have 
wrought out by algebraic processes, search- 
ing. many of them, into the methods of the 
calculus. If you had a knowledge of these 
methods you could both check the accuracy 


been 


of the formule you use, and, in a case entire 
ly out of the common run, you could con- 
struct your own formula.” 
——————— 
* Keep’s Tests” for Cast-iron—IIL. 


BY W. J. Keep, Derrorr, Micu. 


Fiurpiry.—Iron may be very thinly liquid, 
and may freeze quickly, or it may not be so 
fluid, but by remaining liquid longer will 
fill the mold bet'er than the former, 

It is a very difficult thing to measure fluid 
ity, and it is a question whether we can 
measure it. 

here 

Use a 
pattern one foot long, one inch wide, and 
:$5 inches thick, and run it from the end 
(see the thin bar in Fig. 23). It is a rare 
thing for the bar to run its whole length. 

The length of the casting in inches is the 
measure of fluidity, and is no doubt a true 
measure for that particular cast, but the 
results are unsatisfactory if we try to find 


method 
described is as satisfactory as any. 


So far as we are aware, the 








‘Fig.23, 


which of several mixtures of iron are the 
most fluid, as the heat 
pouring will vary. In the study of grain 
and chill this strip may be of considerable 
value, it being so thin that by breaking it 


the tendency to chill will be very apparent. 


of each at time of 


* 
| \ 
| \ 
. e) | 
\ Plan Mu ‘ 
am t~ sa | 
f =r 4! | 
} 
} | 
E Impact Machine 2 
| 
| 
| 
25 : | 
DI a I 
a Wr Mi Jj . 
Side El tl yn End El . " 


Fig.24 


The lengths that the fluid strip is gray, where 
chill begins, and where it becomes all white, 
are sometimes recorded, 

Crook.—Along with the fluid strip, but 
poured by a separated gate, is another strip 
of the same dimensions as the fluid strip, 
but with a rib on one side (see Fig. 23) 
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The distance that the rib has pulled the 
ends of the bar away from a straight line is 
the crook. To 
added to the measuring table. 


measure it an appliance is 

In the study 
of grain this strip brings out many peculiari 
ties. In making these strips the greatest 


care must be taken to have the castings ex 


Fy 
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actly like the pattern. The use of either of 
these tests is not recommended. 

THe MEASURE OF STRENGTH BY IMPACT. 
—The effect of a dead load increased gradu 
ally until fracture 
described, 


takes place has been 
Metals are often used in places 
where they must resist shock. 

The effect of a blow cannot be ascertained 
load. 
An iron may be able to sustain a great dead 
load, and yet break under 


light blow, and vice 


from the results of a test with a dead 


a comparatively 
versa. If you wish to 
know its resistance to impact, you must use 
a machine especially constructed for the 
purpose. Blows froma sledge repeated on 
a casting cannot be delivered at the same 
spot or with equal force, and in any case 
the break occurs on account of injury to the 
grain. The ordinary method of testing car 
wheels by letting fall a weight in a sort of 
pile driver on the hub may not injure the 
grain, and, if so, is a satisfactory test for 
wheels. 

Testing Macnint,.—For 
testing the standard half inch square bars by 
impact, Where we cannot 


KrEP’s IMPACT 


much 
of a blow the bar will bear, the center of the 


know how 


bar is protected so that the grain cannot be 
injured, and then blows are delivered with a 
25 pound hammer, beginning with a fall of 
one eighth of an inch, and one-eighth of an 
inch fall is added to each subsequent blow 
until fracture takes place. 

No change in grain due to crystallization 
can take place during the delivery of sucha 
small number of blows, and reasoning from 
our experience with the weight machine, 
probably each blow, short of the one that 
breaks, makes the bar a perfect spring for 
all blows less than that this is 
not exactly true, for the reason that the 
blows being so sudden, and the rebound 


one, though 


od 


being equally sudden, the grain does not 
have time to adjust itself to the deflection. 
The generally 
greater for the same bars when broken by 
impact than when broken by dead load, To 
insure 


deflection is, therefore, 


’ 


accuracy the 25-pound hammer 


swings on a six-foot radius. Fig. 24 shows 
three outline views of this machine, while 
Fig. 25 is a perspective view. 

The bed plate is heavy enough to resist the 
blows, but it is better to set the forward end 
brick 
clamped in the same recording device as was 


against a wall. The test bar is 
used in the dead load machine, and the same 
pencil and paper are used, To the paper 


holder is attached a cord passing over a 


sheave, and a weight at tue end tends to pull 


Fig.26 


On the rebound of 
the hammer a shuttle releases one of the pins 


the paper holder along. 


on the paper holder, and allows it to move 


3. of an inch to carry the record of the 
previous blow out of the way, and to bring a 
clear place under the pencil to receive the 
next record. Fig. 26 is a diagram made by 
this machine, and records deflection, set and 
blow. <A 


base line must be drawn, but it is as well or 


vibration of the bar at each 
better to draw it after the diagram is com- 
plete, as it will always be parallel with the 
edge of the paper. The routine in making 
a test with this machine is very important. 
See that the shuttle is in place to release 
See that there 
is a weight 


the pins on the paper holder, 


on both pa- 
per holder 
and shuttle 
to hurry 
theiraction, 
See that the 
pencil is 
sharp, with a very strong point, cud that its 
The test bar lies with its 
number up, and on the end nearest: you, 
See that the cage is wedged securely to the 
that the end 
The hammer should lie against the receiver, 
Set the catch at the hole of the one-eighth 
inch fall. 

Draw back the hammer with the left hand, 
This backward 


the shuttle, and has 


gripped tightly. 


bar, and set screws are tight. 


and catch it on the trigger. 


movement has worked 
moved the paper, thereby marking the com- 
With the right 
hand press the trigger and release the ham- 
mer, As it 


mencement of the base line. 


swings forward and_ strikes a 


blow, with the right hand move the catch 
forward on the are one hole, and with the 
left hand catch the hammer on its rebound, 
Repeat these 
blows, increasing each by one eighth of an 
fall; that is, trigger back 
one hole each time until the one inch fall 


and bring it up to the trigger. 


inch move the 


has been reached, at which time you must 
Make 
examination after each stroke for even inches 


tighten the cage and set screws, this 


is reached, or oftener. Continue in this way 
Read from the are the 
height of the fall which broke the bar, and 
the diagram, <A 
now be drawn from the beginning already 


until the bar breaks. 


mark it on base line can 
made, and parallel to the edge of the paper. 
From this line deflection, set vibration 
When both machines are 


and 
can be measured. 
used, six bars should be made to give an 
average of three for each machine. 

BY Dreap Loap 
AND Impactr.—If test bars that will take set 
are used, and it is remembered that for all 
stresses less than the highest proof stress the 


COMPARISON OF RESULTS 


bar isa perfect spring, a bar can be tested 
to a given stress on one machine, and then 
the recorder with test bar may be trans- 
ferred to the other machine, and stress ap- 
plied until set begins, then transfer back 
again and make another diagram. In this 
way for a given material it may be found 
approximately what impact is equal to a 
given dead load. There is no uniformity of 
results with different sets of bars from differ- 
ent materials, and the indication is that each 
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set of bars has a dead load and impact result, 


dependent upon some peculiarity in the 


] com position of such 
calculated from the 


chemical or mechanica 


bars, and one cannot be 


other by any formula. 
A blow is expressed in inch or foot-pounds 
of fall), but this 


compared with pounds avoirdupois. 


cannot be 
To be 
years 
following table (Fig. 27) 
satisfactory 


(25 2 by height 


able to make a comparison, some ago 


we constructed the 
which has been proved perfectly 


where all results are relative. 
W. J. KEEP’S IMPACT TESTING MACHINE 
Table showing the number of inch-pounds de- 
veloped by each blow. Also giving an arbitrary 


value to each blow in pounds avoirdupois, to allow 


comparison and tabulating with records from 


Keep’s dead load machine. 


The value for an inech-pound was obtained by 
testing a good sample of Swedish gray pig-iron 
which broke in the dead load machine with 2k8 
pounds and by impact with a 24-inch fall. The 


was constructed from this data 


table 





hammer 





te 
x 








3 81.25 
3.37 84.337 
8 50 87 ODD 
8.62 90 O38 
8 75 93.70 
‘ f 3.87 687 
1.00 | 25.00 135.53 1 00 100.00 
112 | 2 15 151 46 $12 103.12 
1.2% | 31.25 169 41 $ 25 106 25 
1.37 384 38 186.25 1 37 109 37 
1.50 37.41 213.29 $50 112.55 
1.62 40 61 2) 23 1 62 115 638 
1.75 | 43.72 247.18 475 118.70 
1.87 465.87 254.12 4.87 121.8% 
2.00 50.00 271.06 5.00 125 Oo 
2.12 SL 258 OO 5 13 128 12 
2.25 | 56 25 304..4 5 131.25 | 
237 59.37 321.88 5 134.37 
2 50 62.55 338 82 5! 13, 55 
2.%2 | 65 63 855 76 5.6 140.63 
2.75 | 65.70 $72.71 5 75 143 70 
2.87 71 «8&7 BRO 65 5 87 146.87 
8.00 | 75.00 106.59 6.00 150 00 
Fig. 27. 
It must be observed that while the pro 


portions of bis impact machine were at first 
selected arbitrarily, yet it is now 


proportions to make the 


necessary 
to adhere to these 
results comparable with those which have 


been obtained and have been published, 


EXAMPLES oF DraGrRAMs.—To illustrate 
what these machines will reveal, some exam 
ples of diagrams, both dead load and im 

J n 
| QF Tm} t 4 
' ' 
# 
iQ sas I 
7 br a 
Fig.28 


pact, are produced from cast-iron in Fig. 28, 
and from a rolled 4-inch bar of wrought-iron 
(Fig. 29). 

The full of a 
given from our record book (Fig.30). (Where 


record test of pig-iron is 


weight or W + occurs it should be dead 
load, and the column / x ec, denoting the 
it 


 y iy.29 


distance from the center of the bar tbat fract- 

ure occurred would hereafter be filled with 

set.) 
HARDNEss.—Fig. 31 


**Keep’s tests,” 


the 
which 


represents na- 


chine used in was 


invented by Professor Thomas Turner, 
Mason College, Birmingham, Eng., and to 
which we have added some improvements, 


At the end of arm is 


fixeda standard diamond which bears upon 


a perfectly balanced 


the polished end of atest bar, By placing gram 
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weights on the diamond until it makes a 


standard scratch on a standard polished sur- 


face, the number of grams on the diamond 
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Fig, 30. 


point is the number which represents the 
hardness of the metal. fesults depend 
largely upon the skill of the operator, but 
are probably more reliable than results ob- 
tained by any other metbod. 

Tuk TEstinG OF Pic 1RON.—Nothing can 
be more unsatisfactory than to melt a few 
hundred pounds of any one brand of pig- 
iron in a small cupola in contact with the 
large amount of fuel required, and such re- 
melted iron is entirely unlike the average 
iron from a cupola after it has become hot. 
A furnace should be constructed something 
likea brass furnace, about 80 inches deep and 
13 
brick cover which can be e 
must have a tight ash-pit, and must be driven 
by afan. The blast may be taken from the 
same pipe that supplies a forge near by if 


inches square on the inside, with a fire- 
asily removed. It 


the blast can be continuous for ten hours dur- 


Fig. 


ing the day. The pressure in the pit should 
24 give best results, 
Use the best Connellsville coke and use a No. 
16 From five to 
fifteen pounds of iron will make a test, and 
the latter will make six or eight pairs of bars. 


be about ounces to 


Dixon’s crucible (brass). 


If fifteen pounds of iron is put in in one piece 
it will melt in from twenty-five to forty min- 
It is well to cover the crucible with the 
bottom of an old crucible. If the furnace is 
to be run all day it is best to draw the 


utes, 


grate 
bars and clean out the cinders and ashes at 
Eight or ten heats can be made ina 
day, and a crucible will stand forty heats or 


noon, 


more, 


Enough sand for the whole day’s work 
should be tempered the night before, so as 
Fig. 6 


shows a molder at work, and Fig. 82 shows 


never to use the hot or dried sand. 
our furnace and the manner of pouring from 


A good 
chimney flue must be connected with the fur- 


the crucible in our testing room.* 


nace just under the cover. The work is so 
severe that both furnace and chimney must 
The furnace 
more than four or five days 


be securely clamped. lining 
will seldom last 
if used continuously. The flame comes out 


of all cracks, therefore no free oxygen can 
enter the crucible, and the cover prevents a 


circulation of gases in the pot. 
* When convenient we would advise making the 


top of the furnace even with the floor, like a fur 
nace in a brass shop. 
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At best there is considerable variation in 
duplicate casts from the same iron, but gen- 
erally the test bars do not materially vary 
from the pig-iron. It you are mixing several 
brands of pig-iron ina cupola, and the results 
are not satisfactory, a test of each brand will 
generally show which iron is causing the 
trouble and which iron is the best. 

No iron producers can deny the results of 
It is well to stipulate when pur- 
chasing pig-iron for thin castings that it 
shall have no chill when melted in this way. 

To enable those who wish to aid in the 
establishment of a standard test for cast-iron 
to be certain that their test bars and appara- 
tus are uniform with others, if they will cor- 
respond with the author of this paper they 
can besupplied with the following apparatus : 

1 set bronze patterns for test bars with iron 
follow-board ; 4 pairs yokes for shrinkage 


such a test. 


a) 
i — ~¥xA 
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Fig.31 
and chill; 1 measuring gauge one hundred 
to two hundred thousandths of an inch; 1 
plate for measuring shrinkage; 1 Keep’s 


32, 


machine ; 1 recorder for 


or impact machine ; 1 Keep’s im- 


load testing 
dead load 
pact testing machine ; 


dead 


1 one-inch micrometer 
steel 
Hardness ma 
made if 


two-inch scale; 1 
The 


cast ings 


caliper in box; 1 
double lens, 
chine or 


mounted, 
furnace can be 
ordered. 

| These articles describing ‘* Keep’s Tests ”’ 
are now complete, but their author informs 
us that in view of the fact that they lack 
practical application for those who are un- 
aquainted with tests, he is preparing a short 
foundry 
This will be illustrated by engravings 
of fractures of bars having different propor- 
of silicon, will of 
mixtures used in the best known 
foundries. We expect that this will be a 
contribution to the subject of iron mixtures, 


paper devoted especially mixt- 


ures, 
give results 


tions and 


some of 


of very unusual value.—Ep. } 
+ i 


Condition and Prospect of the Machinery 
Business, 


LETTERS FROM PROMINENT ESTABLISHMENTS 
TO THE “‘AMERICAN MACHINIST,” 


C. H. Baush & Sons (Founders and Ma- 


chinists, Machine Tools), Holyoke, Mass., 
write us: 

We beg to inform you that our business 
for the past year has been very satisfactory. 
We have recently completed a large addition 
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to our works, and have the same equipped 
with a 10-ton traveling crane and other 
heavy tools. We make a specialty of radial 
drills, and have recently added the manufa 
ture of boring machines. Our present equi 
ment enables us to build the largest machin: s 
manufactured inthis line. Our prospects for 
893 look very favorable. 


McNaull Machine and Foundry Co. (Mai 
facturers of the McNaull Universal Radia] 
Drill; Creigh Automatic Knife Grinde 
Victor Chill Plows; Cane Mills; Jones’ 
Shingle and Lath Machine; Heating Stovis, 
etc.), Ronceverte, W. Va., write us: 

Trade for this year, especially the last few 
months, has been very satisfactory. Weha 
been crowding our shops, working thirtecn 
hours a part of the time to fill our orders for 
drills. ‘cur universal radial drills have met 
with much greater favor than we anticipat: 
We expect a good year for ’93. 


Robb Engineering Co Limited (Enginec 
Boiler Makers, Machinists, Iron and Brass 
Founders, etc.), Amherst, N. S8., write us 

A li tle over a year ago we commenced thie 
manufacture of the Robb-Armstrong engi! 
having undertaken this new venture with the 
rather unusual practice (especially for Can 


ada) of starting work with a new design of 
engine, new tools, and new men, or rather 
boys, the idea being that it would be easier 


and better to educate boys to the various 
parts of the work than to employ experienced 
workmen previously trained to different work 
and methods. The work was organized and 
controlled by an experienced person, and it 
was not the intention to employ cheap labor, 
the standard of perfection being placed 
usually high, and the workmen allowed 
turn out only as much as they could bring 
to the standard of perfection. The output 
was at first, of course, extremely slow, but 
has been gradually increased as the hands 
became more expert in their various depart 
ments. The cost, so far as we can judge, ha 
been much the same as if we had employed 
skilled operators, as the wages paid have been 
kept as nearly as possible in proportion to 
rate of production. As to the result, we may 
say that we are well satisfied, as we have as 
yet scored no failures in the engines turned 
out, and we feel that we are acquiring a 
force of workmen especially adapted to the 
work they are engaged upon, having the sat 
isfaction of he ‘ping a number of young men 
to become useful in the highest sense. We 
do not know that we could reeommend this 
course to other manufacturers, unless they 
have at command, as we had, the services of 
aman well qualified to instruct, as well as to 
design and organize. 

The other apd older departments of our 
business. boiler making and general machine 
work, are flourishing, and the sales increas 
ing year by year. We expect to occupy « 
new foundry ina short time, which will be 
equipped with the latest and best appliances 
for handling our elass of work. 


Narragansett Machine Co, (Engineers and 
Machinists ; Manufacturers of Light Machin- 
ery and Scientific Apparatus ; 
Outfitters of Gymnasiums), Providence, R. | 


Developing 


write us: 


The past year has been the busiest we have 


ever experienced. 


has been up to the average, but our gym 


Our trade in small Jathes 


nasium business has gone ahead of previous 


years. 
the gymnasiums at U. 
West Point; U.S. 
lis, Md.; 
Leland Stanford, Jr. 
ton and Jefferson College, 
State Normal Schools at Indiana, Pa., Brid: 
water and Westfield, Mass.; Y. M. C. A.’s 
Trenton, N. J., Grand Rapids, and a host 
smaller We are now 
outtit for the University of Chicago, 
Germantown, Pa., Y. M. C. A. 

first of the year we advanced prices, 
we also offered improvements this step di 
not decrease our orders, even though ther¢ 
were several parties bidding low in order | 
‘get into business.” ‘There has been an in 


Military Academy 
Nav: il Academy, erm Ap 

men’s and women’s gymnasiums at 
University ; Washing 


ones, 


At tli 


We have furnished oe, the vear 


Washington, Pa ; 


working on au 
and the 


but as 


crease in the price of materials, but wages 


remain about the same, 

The Albany Steam Trap Company (Retu 
Steam Traps, Pumps and Pump Governors 
and Phosphor Bronze Renewable Seat St 
and Check Valves), Albany, N. Y 

The several hemshes of our 
the past year, 1892, have proved very satis 
factory to us. In July last we sold ou 


., Write u 


business for 


entire filter business, good will and patents, 


tothe New York Filter Co., of 
City. ‘To fill up the void caused by taki: 
so much work out of our shop, we have be: 
introducing Mr. Blessing’s new automat 
steam pump and pump governor combine 
with flattering and have 
grounds to hope for a good year's busine: 
for our return steam traps, renewable s 


SsucCess, 2 or 


New York 
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1 check valves, as well as for boiler-feed 
imps and governors. We shall continue to 
y the best of wages, as heretofore, if the 
riff reformers will permit. 





Bridgeport Machine Tool Works, Bridge 

rt, Conn., write us: 

[n the latter part of ’91 we felt that the 

idy increase of our business would war- 
rant an addition to our facilities. We there- 
fore erected during the present year a sub- 
stuntial shop of brick and iron construction 
with traveling crane facilities and latest im- 

vements in every direction. The busi- 
ness of the year now closing has been the 
largest in our history, and we have every 
reason to believe that what has been pro- 
vided will come in good play during the 
coming year. 


The Canton Steam Pump Co. (Manufact- 
rs of the Miller Duplex Steam Pumps 

for Boiler Feeding and General Purposes), 
Canton, O., write us: 

Replying to your annual letter of Dec. 
1), would state that the year, as a whole, has 
been a very prosperous one for us. We 
have completed a tull line of Miller duplex 
inside centrally packed plunger pumps, and 
| uve these pamps ready for the market. 

At this time we are engaged in removing 
our works from Canton to Dixon, Ill., where 
a new company has been incorporated under 
the title of the Miller Steam Pump Co.; 
capital stock, $100.000. We have erected 
new works at that point, of brick and stone, 
which includes office, machine shop, store- 
house for patterns. iron and brass foundries, 
and we expect to be able to take care of a 
largely increased pump business next year, 
and to do a general contract business in our 
foundry. 

seing located near enough to Chicago, we 
will secure some large contracts that are 
annually placed by Chicago manufacturers. 
In about three weeks we will be in running 
order at Dixon, II]. The works are modern 
throughout, a very fine and complete equi- 
page is being placed in both machine shop 
and foundry, and we will be enabled to turn 
out a superior quality of work by reason of 
the same. 


The Burton Machine Co. (the Erie Key 
seating Machine, Dealers in [ron-working 
Machinery, Lathes, Planers, Shapers, Au- 
tomatic Gear Cutters, Upright and Radial 
Drills; Finished Crenkshafts a Specialty), 
Erie, Pa., write us: 

Business during 1892 was good with us 
until about Nov. Ist, since which time it 
has been quiet. Inquiries are coming in 
nicely now, and we have booked orders for 
three key-seating machines this week, and 
we think prospects fer trade the coming 
year are bright. We are in larger quarters 
now, and in better shape than ever to take 
care of orders promptly. 


Boston Gear Works ‘Gear Wheels and Cut- 
ting of Every Description), Boston, Mass., 
Write us: 

We take pleasure in saying that the last 
year’s experience in our business has been 
most satisfactory, and we look forward to a 
good trade during the year 1898. 

We have added somewhat to our facility 
in heavy gear cutting, and we are now able 
to cut gears as large as seven feet in diam- 
eter. Weexpect it will be necessary for us 
to build an addition to our factory before 
ioug, and we intend to stock up more on iron 
CaYrs, 

Ournew iron gear list, which will contain not 

only spur gears, beve Is, miters, etc., but also 
heavy chain wheels, we hope to have ready 
by February next. 


Faulconer & Norton Co. (Manu- 
facturers of Machinery and Tools), Detroit, 


I eland, 


Mich., write us: 

Our business for the past year has been 
very satisfactory. The crowded condition of 
our shop bas delayed the bringing out of 
some of our new tools, 

We are having new shops built, which we 
expect to occupy within two orthree months. 
With added facilities hope to be able to both 
have—and take care of—a largely increased 
husiness. 


Whipple & Armstrong Machine Co. (De- 
ners and Builders of Special Machinery 
and General Machine Work), Harriman, 
lenn., write us: 
Che prospects for 93 are good, and we 
look for a great improvement in our busi- 
ss. Inquiries are coming in concerning 
ir tools rapidly, and there is a general 
ightening up all around us, Starting al 
most a new business in almost anew town, as 
» have, has put us under the influence of 
ill times more than we otherwise should 
ive been, we believe. 
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Curtis & Curtis, Bridgeport, Conn., write 


Us : 

We are happy to report that the year 1892 
has been a most prosperous one for us. Ow- 
ing to great improvements in our pipe-cut- 
ting machinery without a corresponding 
raise of price, the percentage of protits has 
been smaller than we would wish, but the 
business has shown a steady growth, and we 
have done considerably the largest business 
in our history. This we consider a sign of 
appreciation by the public of our goods. Our 
works have run steadily on 103 hours time per 
day, and during part of the time 134 hours. 
Although our new works contain four times 
the floor space of our old factory we are get- 
ting much crowded, and we expect to make 
a large addition in the spring. 


Sebastian Lathe Company (Improved Foot 
and Power Lathes, Tools and Supplies, Drill 
Presses, Shapers, Macbinists’ and Amateurs’ 
Supplies, ete.), Cincinnati, O , write us: 

At the close of this, our first year’s busi- 
ness, we take pleasure in saying that it has 
been an unqualified success. We have found 
that the best class of machinery dealers were 
quick to recognize the merits of well-made 
modern tools, and the number and character 
of direct orders has been most gratifying. 

The cost of labor and material remain 
practically unchanged. Competition is per- 
haps a little sharper, but wich our improved 
methods and modern facilities, together with 
special tools, we have been enabled to meet 
competition and to secure all the trade we 
could take care of, and, now that our business 
is thoroughly established, we look forward to 
a most successful year, and we believe that 
the indications are very favorable for an act- 
ive business in 1898. 


Keystone Engine & Machine Works (En- 
gineering Specialties for Steam Power), Phil- 
adelphia, Pa , write us: 

We have nothing special to report just at 
present, any more than to say that within the 
last month business has assumed a_ better 
shape. For some time previous to this we 
have been very dull. Recently we have been 
disposing of a vast number of our assorted 
steam specialties, viz. : 

Simpson’s centrifugal exhaust heads, 
Simpson’s centrirugal steam separator, oil ex- 
tractors and pumps. 

Are al present quite busy on repairs and 
alterations. Our expectations for dcing busi- 
ness are very good. 

We have in some instances enlarged our 
space pertaining to advertisements, and be- 
lieve we have derived some benefit from this. 

We propose exhibiting all our specialties 
at the World’s Columbian Exposition in Chi- 
cago in 1898. Weunderstand the space has 
been awarded us, and are now preparing our 
exhibits, catalogues and other printed mat- 
ter, all of which will come into play at the 
said exposition. 

Tne volume of business during 1892 has 
been up to our expectations, and we believe 
we have done a fair business at a fair profit. 

Prospects for 1893 are very tar. This 
year we have added additional room to our 
works, and have made some improvements 
in the way of reducing costs pertaming to 
the manufacture of our various specialties. 


Hilles & Jones Company (Machine Tools), 
Wilmington, Del., write us: 

We have been quite busy during most of 
the past year, principally on heavy special 
tools for working plate and shape iron. At 
this time we are building two heavy double 
geared tish plate punches capable of punch 
ing six holes 14 diameter through 1” thick- 
ness of steel at one stroke; a duplex plate- 
planing machine to plane $2 feet on the side 
and 8 feet on the end; a set of heavy rolls 
driven by duplex engines to bend 14” plate 
and other special heavy tools. If there is no 
general derangement of business, owing to a 
cnange of administration, we think the out- 
look is good for considerable business dur- 
ing the next year, although prices remain 
very close. We have increased the facilities 
of our plant considerably by the addition of 
a 10-foot boring mill, turret lathe, portable 
boring machine, and have had in use about a 
year a 30 ton three-motor electric traveling 
crane Which handles our heaviest work with 
great facility. 





John L. Kelley (Kelley’s Patent Special 
ties), Erie, Pa., writes us : 

My business for 1892 was not as satisfac 
tory financially as the previous year, for the 
reason (as you will see by my letter head) 
that I have added several new articles of 
manufacture, and gone to considerable ex 
pense making special tools and jigs so as to 
be able to meet the closest competition. My 
new adjustable screw plate is being favora- 
bly received. The volume of business was 
30 per cent. greater than 1891. Wages have 
remained the same, and the indications are 
that they will remain so. I intend building 
anew shop in the spring if the indications 
are tavorable and wili warrant it. 
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Perkins & Co. (Perkins’ Patented Perfected 
Shingle sawing Machinery, Maud 8. Stealer, 
Michigan Favorite, Grand Triumph, Perfec. 
tion, Florida, Grand Mogul and King of 
Rotaries, Bolters, Jack Works, Packing 
Frames, Wheel Jointers, Saw Gummers, Saw 
Grinders, Drag Saw Machinery, etc., etc.,) 
Grand Rapids, Mich., write us: 

Our trade this year has been in excess of 
our trade last year. Our collections have 
been better, and uhe general run of our cus 
tomers has been superior to that of 1891. 
We therefore are encouraged for our 18938 
business, 

Again, the orders which we have on our 
books at the present time are in excess of 
those we were carrying last year at the same 
time. 

The prospective deals are more numerous, 
and the class of lumbermen who are going 
to make investments are of a superior grade 
to those with whom we had dealings in the 
past year at this time. 

We think that all wood-working machinery 
will receive an impetus in the coming year, 
which has not been accorded to it for many 
vears in the past. 

We anticipate bringing out many valuable 
improvements in our line during the coming 
year, but weare desirous of securing foreign 
patents, and we do not perceive how we can 
avail ourselves of the medium of the press to 
illustrate and describe sume, for fear that the 
article thus put in the newspapers may go to 
foreign markets, and thereby invalidate 
patents which we may take out subsequently. 
This is apparently an injustice to the 
‘* American inventor,” and holds back many 
valuable improvements, we believe, in the 
mechanical world. 

In sending out individual machines to cus 
tomers whom we are acquainted with, we 
accept but very little chance or hazard of 
any imitations of the principles of their 
constructions going into foreign market, 
and thereby precluding our obtaining foreign 
custom, but in the general distribution of in- 
formation pertaining to same, which would 
be received in a descriptive article that was 
printed in the paper, our risks would be so 
greatly enhanced that we are precluded 
from taking that means of advertising our 
improvements. 

We believe that is a matter that the press 
should take up with such emphasis as to 
show those in authority that it were better 
to have the patent in America separate and 
independent from the patents in foreign 
countries, and also, if possible, to bring 
about such a state of affairs as would permit 
an American inventor to make his applica 
tion in Americau and in foreign countries at 
ore and the same time. The patent should 
be issued in their respective countries at 
the discretion and promptness of the respect 
ive boards of examiners or men in charge of 
the respective patent offices; that one patent 
ofa similar machine in a foreign country 
providing the patent in one country should 
expire before that in another. 

Do you not think that we are right in our 
conclusions as regards many valuable feat 
ures being held back for the above reasons ? 
Hoggson & Pettis Mfg. Co. (the 
Chuck, the Standard Safety 
Punch, the Porter Belt Clamp, Knitting and 
Special Machinery, Cutting Dies, Stamps— 
all kinds, Stencils and Supplies, Engraving, 








The 
Sweetland 


etc., ete., Organ Stop Knobs and Stems), 
New Haven, Conn., write us: 

We look back on the year 1892 with a good 
deal of satisfaction. The volume of our 
business is considerably in excess of any pre 
vious year, and though the margins have 
been smaller the increased amount of busi 
ness has warranted us in adding considera- 
bly to our plant, and we are in much better 
shape to do an increased business for 1893 
than we were to start this year January last. 
During the year we have replaced our en 
gine with a 75 horse Corliss, and added very 
largely to our machinery in our different de 
partments, and recently have installed a com 
plete electric light plant. The new live of 
small machinist tools which we have added 
has helped increase our business largely, and 
we have been hard pushed to supply the de 
mand, Our chuck department is full, with 
good prospects of an increase next year. The 
same may be said of our other departments, 


J. Wyke & Co. (Fine Machinists’ Tools), 
East Boston, Mass., 

The first ten months we did a rushing 
business, but the last two months were not 
quite so brisk. We have had more call this 
year than ever before for the universal, 
screw cutting, center, depth, angle and twist 
drill gauges advertised in your paper—we 
have sold 16,000 of these tools in the last five 
years. The keyseat or splining gauge we 
placed on the market a short time ago is 
doing well fora new tool, and is in use in 
many of the best shops in America and 
Europe, and trom all accounts we can gather 
it is giving good satisfaction. Some engi- 
neers ask us (facetiously) why—as the tool is 


write us: 


5 


so simple—we did not give it to them before. 
It is hard to tell what the year 18938 will 
bring forth, but we have every reason to be- 
lieve it will be a good vear for us. 






The W. C. 
Wheel and 


write us 


Leffel Co 
Engine 


(The Leffel Water 
Co.), Springfield, .. 


The trade in our engines and boilers dur- 
ing the past vear has been very satisfactory, 
and we forward to a material increase 
during the coming season, when we will be 
able to offer a larger line of engines and 
boilers to more fully meet the demand of the 
trade, 

The speci il 


look 


| features of our engines and 
boilers have commanded the attention of 
buyers, and, we are pleased to say, have 
given every satisfaction, 

Sibley & Ware (Iron Founders and Ma- 
Shafting, Power Drills, 
W ood-split Pulleys), South Bend, Ind., write 
US: 


chinists, Hangers, 


Our business for 1892 has fully exceeded 
our expectations, 

We have put several sizes of drills on the 
market, and they have given the best of re- 
sults, and have also added to our machinery. 

We hope 1898 will prove a prosperous year 
to all concerned; are unable, however, at 
this time to express what would seem to us 
an intelligent opinion as to the future, 


Standard Tool Co , Athol, Mass..write us: 

The year just passed has been one of un- 
usual activity with us. We have been con- 
stantly on the push. January Ist, 1892, 
found us with a large list of untilled orders: 
these had to be filled, and a constantly in- 
creasing demand for our goods sharply 
looked after to keep our books clear, and our 
customers good natured. Vexatious delays 
in shipping are as trying to the manufacturer 
as the trade, 

Our motto is: Every tool of the best quality 
and style; nothing inferior. Living up to 
that standard we are constantly adding new 
and valuable devices and improving all 
along the lines, so that to-day in point of 
excellency our tools are all that the most 
fastidious machinist could desire, Our sales 
for the month just passed were the largest 
in the history of the company. 

One yearago we put on the market a new 
10-inch rapid-transit monkey wrench, which 
has been so universally indorsed by esthetic 
mechanics that we were escouraged to add 
the 6, 8 and 12inch to the list. These 
wrenches are made of the best material, 
drop-forged steel and steel castings, hard 
ened throughout. The workmanship is A1, 
noslop work or ** good enough” being allowed 
to pass the inspector. Notable among 
these wrenches is the 6Gineh or bieyele 
wrench, which was desiened especially. for 
the use of cycles, and is by far the most 
beautiful tool of the kind ever produced. 
Fulllength, 6 inches; capacity, 14 inch; nut 
beam, 4x; head outside of beam, e: 
length of sliding jaw, l4inches; knife handle, 
24xl inch; weight, 5 ounces. The construe 
tion is such that by a slight pressure of the 
thumb upon the lower part of the nut the 
same will be disengaged from the screw, 
when the jaw can be opened or closed; the 
instant the thumb is removed the nut re-sets 
itself, and no amount of pressure in use can 
force the nut out of place or cause the jaw 
to slip. The nut and screw are practically in- 
destructible; the whole tool is highly pol- 
ished, nickeled or black. As a protection 
against fire we have just put in a thorough 
system of Grenell automatic sprinklers, auto 
matic electric alarm, new hydrants, hose, 
ete The prospects for 1893 re unusually 
bright, and the addi:ion of more tools and 
room seem to be the ouly means left us to 
stem the current of business setting in upon 
us. Inthe past month we have been called 
upon to mourn the loss by death of our late 
president and treasurer, George T. Johnson, 
a Wise and conservative counselor, warm 
hearted and genial man. We have not noted 
any Change in prices of material or products; 
labor averages one point higher. We fully 
appreciate the value of the AMERICAN MA 
CHINIST as an advertising medium, as the 
we occupy in it will attest, and we 
wish it God-speed in its endeavor to elevate 
the American mechanic, who to-day stands 
the peer of mechanics the world over, Hon- 
or to whom honor is due. 


space 


The Hayden & Derby Mfg. Co. (Metro- 
politan Injectors, for Locomotive, Marine, 
Stationary and Portable Boilers), New York, 
write us 

We have every reason to feel satisfied with 
our business during the past year. We have 
brought out several new sizes of machines 
and added ejectors to our list, and have got 
quite a large number of our new locomotive 
injectors into practical operation, from which 
we are getting excellent reports, and the out 
look for business of 1893 is much more flat- 
tering than it was in 1892, 




























































James I 


and Repairs , Tampa, Fla., 


Wells (Machinery 
writes us 


Mill Supplies 


I have been obliged to work over time 
nearly every week until lately. Am not so 
busy just now I have done a good year’s 


business in spite of a competing shop re- 
cently established, and my sales have nearly 
doubled. The demand for shafting straight 
eners is pretty steady. 

The large improvement in the phosphate 
business, as well as other industries, increases 
my business, and my prospects are excellent 
for the future. 

Tampa is growing very rapidly 


The Bristoly’ Mfg. Co. (Recording Press 
ure Gauges and Steel Belt Lacing), Water 
bury, Conn , write us: 


We have had to enlarge our plant consid 
erably, and we expect before the new year 
to build an entirely new and larger plant for 
the manufacture of our line of recording 
pressure gauges, and other new recording in 
struments which we are developing. 

Since completing our new line of gauges, 
which pow covers all ranges from 4° head of 
water to 1,500 pounds per square inch, we 
have found great difficulty in meeting the 
demands, 

Our steel belt lacing business is continually 
increase, the lacing having become 
recognized as a staple article. We have 
secured space in Machinery Hall at the 
World’s Fair for the exhibition of our re 
cording instruments and steel belt lacing. 


on the 


Fox Machine Co. (Wood and 
ing Machinery), Grand Rapids, Mich., write 


lron-work- 


is: 

We will say first, regarding our business 
of the past year, that it has been satisfactory 
in every respect. We have gradually in- 
creased our foree, and have been obliged to 
work considerably over-time to keep up with 
our orders. 

We have added several special teols for 
our special work, have also added eight thou- 
sand square feet of floor. surface to accom 
moudate our increasing business, 

In our universal trimmer department we 
have had a good year’s business. Our ex- 
ports, however, have not come up to our ex 
pectations, owing to a depression in foreign 
manufactures, caused by strikes, cholera, 
and the operation of the McKinley bill, Our 
tools here in the United States are meeting 
with increased favor, and the improved lines 
we are bringing out, we think, will be ap 
preciated by our Customers, 

In the introduction of our new open-side 
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New Milling Wachine. 


We present 


milling 


with this an engraving of a 


machine which has been designed 
especially for plain heavy work, and, with 
this in view, has been made simple, direct in 
its operation, and powerful both in spindle 
driving and in feed motion, the bearings being 


also so made as to stand the heaviest usage 
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knee is shown a squared shaft which fur 
nishes the quick return for the platen. 

The platen has a vertical movement of 193 
its highest position being with the top of the 
platen even with the center line of the spin 
dle. 
with the spindle is 6”, 
ments are measured by micrometer gradua- 


The movement of the platen in line 
and both these move- 


A newly designed vise is furnished, 


tions. 





New 


The spindle is of steel, with tapered front 
bearing running in a solid composition box, 
wear being taken up by facing off a cap 
which screws on over the end of the spindle, 
this facing forcing the spindle back into the 
It is driven 
belt and is back-geared 54 
to 1, the largest step of the cone being 114 


bearing, where it is held solidly. 
by acone fora 
The arbor is supported in a hardened and 
vround split bearing in the overhanging arm, 
Which passes through a sleeve connecting the 


uprights and admits of a cutter 14° diameter 





MILIAING MACHINE, 


which is 6’ wide and opens to 53”. All 
wrenches and cranks are drop-forged steel, 
and finished. The weight of the machine is 
2,000 pounds. Its manufacturers are the 
Garvin Machine Co., Laight 
streets, New York City. 
a 


and Canal 





Culm or Slack Coal Remover. 
We present two outline engravings show- 
ing the arrangement of a plant designed for 


removing slack coal at coal mines. It con 
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is take 
into th 


The slack 


revolving screen 


signed to overcome this. 
direct from the 
hopper shown, and is fed along to the lef 
by a screw, at the end of which it falls int 
the blast pipe, and is carried to its destin 
tion. 

It has been found by experience that thi 
device does the work at a great saving, an 
deposits the slack in better shape, 7. e., i 
piles it higher, which is imporiant wher 
space is valuable. It is also found in pra 
tice that there is surprisingly little wear o 
the pipes used for conveying the culm 
slack, the supposition being that it is su 
rounded by a scarce) 


film of air, and 


touches the pipe in through 
Plants for doing this work are designed sp 
cially for any given conditions by the P. I 
& E. M. Roots Co., Connersville, Ind 


— ae — 


LETTERS FROM PRACTICAL MEN 


passing 


Machine Tools in Schools of Tech- 
nology. 
Editor American Machinist : 

Manufacturing concerns are often call 
upon to donate machinery and tools to vat 
ous schools and institutes of technology, a1 
when they reply that it is impossible for the: 
to comply with the request, for doing it 
one they should do it to all, they are tol 
that it is an excellent advertisement and on 
that the manufacturing concern ought n 
to let pass, 

It is an excellent advertisement to hav: 
tools in schools, provided they are so place 
on their merits ; but when they are place 
because some one underbids on a tool of tl 
same character, and there is no competiti: 
as to excellency of design nor quality « 
workmanship—in fact, when there is no co: 
sideration of, much less competition on these 
points, the advertising argument falls awa 
in the long run. 

A question naturally presenting itself to 
father seeking a school to which he can sen 


“é 


his son is, ‘‘ Is the school first-class in all r 


spects?” Ifthe father is a practical, wel 
informed man there are three points that | 
will consider: First, are the professors able 
men and authorities in their subjects, or are 
they men who fill the positions to swell th: 
list of the faculty with their names and work 
at a great discount, for the sake of an adve 
Secondly, are the text-books use: 
of the best, or are they books on which the 
publishers grant large commissions to the 
And thirdly, are the machines of 
the best design and make, or are they in the 
shops because they are cheap ? 

There is no school in the country but th 
would answer the first two questions wit! 
indignant protest; but as to the third, J an 
afraid that, if the truth were to be told, i 


would have to be admitted that in many cases 


inferior tools had been placed in the shop 
because the makers offered them at a Joy 
price. 

For what purpose was th 
offered? Was 
because the makers had th 
interests of the 
heart, or was it because thx 


discount 
school 


saw future sales as a resul 
of that one liberal discount 
I would like to ask in th 
connection whether tl 
school is advertising itsé 





by such a course, or whetli 
it is acting as an advertisin 





shaper we are meeting with excellent success, being used if desired. sists essentially of a Root rotary blower 
We believe there is a good future for a tool 
of this character. In connection with this . 
we are just putting on the market a 15 f, 
crank shaper, which has some new and aeaie / 
original points that make it much more con — 
venient and serviceable. (4 
Regarding future prospects, we expect to ; 
largely increase our output for 1893, and j 
have now more. orders on our books for | ; = ett 
future delivery than we have ever had pre \ I | | | n 
viously at this season of the year, | \ |_} 5 > 
Gave Machine Works, Waterford, N. Y., = | | 
write us: | a= aml 
Our business for 1892 has been variable— 4 —— | aa 
part of the time being over-crowded with U a | 
orders, and part of the time the reverse. a 
From September 1 to December 1 we were a ——— | 
obliged to work over-time,. December has been | 
a dull month, but during the last week or soy 
ten days have booked orders 
that will carry usinto March, 
Have also many inquirics, 
and should say that the pros me | ees ; 
pect for 1898 is fairly en i" 
couraging, . F 
—— | | | | / 
R. M. Clough, Tolland, \ : 7] dhe 
Conn., writes us: rN \ J ie LW hj 
Business with me has been iy ; = | 
rather slack the past year, : 
although for election year 
I think I have no complaint ———— 
to make. Iam about plac- 7 
ing a vertical milling ma- } 


chine on the market, which 
has new and decided advan 
tages over anything in the 
market and Lanticipate hav- 
ing all the business I can do 
for the next year. The gear cutter trade 
keeps moving. Tam also making a variety 
of formed cutter mills of various kinds, and 
improved counterbores, punch and die work, 
etc. LIexpect to see good business for 1893, 
although I think a change of administration 
will have a tendency to lower prices of ma- 
terial and labor. 
— — ae 

A railroad train crashed into a street car 
recently in Chicago, killing several people 
The daily press lays 
the blame to gross carelessness. Why not 
where it belongs, viz , 


and injuring others 


put it right grade 


crossings ? 





End view of engine 


CULM OR SLACK 


The table is 12 
T-slots, and is fed the entire length by a large 


wide, 36° lone, has three 


bronze screw running in oil, and engaging 


with a’ rack or section of a nut which is 
formed on the under side of the platen its 
entire length. 

The upper feed cone is driven through the 
medium of spur gears, as shown, which are 
so arranged as to be readily changed to give 
any desired rate of feed, twelve changes be 
ing thus provided for; and, as the coarsest 
feeds are obtained by proportionately in 
creasing the speed of the belt, its driving 


power is always ample. At the right of the 


End view 


CoaAL REMOVER. 


driven direct (usually by 
in cut), and 
‘Johnston feed arrangement,” shown in the 
smaller engraving. 


two engines, as 


shown What is known as the 
For some time coal mine 
operators had been buying and using Root 
blowers for handling slack coal, the method 
being to feed the slack into the blast pipe 
beyond the blower, so that it does not pass 
along 
through the pipes by the blast of air coming 
Root 
Company it was found that the weak point 


through the blower, but is carried 


from it. Upon investigation by the 


in these devices was invariably the feed ar 
rangement, and Mr. Johnson’s feed was de- 





agent for whos 


tools are in the shops for tl 


concerns 
of engine, . 
single merit of cheapnes 
Would it not be for the be- 
interests of the school to state that all of th 
machines are made by well-known maker 
giving the namesof such makers, rather tha 
to ignore the fact in its circulars, or to stat 
that they were made by concerns who pri 
duce tools that are acknowledged to be of 
cheaper grade, suitable for some classes « 
work, but not for instruction in schools of th 
first class? 

In after years, when the men have left th 
schools that have pursued a cheap policy 
there is danger of their being led into erro: 
that will not be 
that trained 


creditable to the schoi 


them, There are chances o 
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ieir being called upon to place tools in the 
ops over which they are given charge, and 
er a trial of a few months their employers 
iy find that such tools are not of the best, 
d when such mistakes have been made, 
nfidence in this and other points gained in 
hool is likely to be shaken, for the durabil- 
of a machine is patent to any employer, 
iile technical points are often accepted on 
ist, and if a man makes mistakes in mat- 
s that can be seca and judged of, why will 
not make mistakes in matters concerning 
1ich most people are able to judge only by 
g¢ observation ? 
[here is probably no concern of any repu- 
ion but that would be willing to place its 
ils in competition with other makes and 
allow the professors, who have been appoint- 
as the best men in their subjects, to be the 
lges, Such a course would certainly bring 
the standard of machine tools in some of 
r schools. 
I believe that the professors and instruct- 
sare always anxious for the best that can 
had, but they find themselves handicapped 
the mistaken policy of trustees and others 
ho may have the ordering of the tools, and 
io believe that a lathe is a lathe as long as 
spindle will turn around, The question 
of how it will turn, whether round or oval, 
es not enter into their consideration. 
it is to be hoped that the time is not far 
jistant when we can see our schools equipped 
ith tools on the same principles that are 
lowed by the best business firms. 
A. DB. 


42 


Foundry Foreman’s 


Views, 


tn English 


a 


vitor American Machinist : 
Pardon me for taking this liberty of writ- 
I saw 


1g to you, as a reader of your paper. 
, paragraph: ‘‘An Important Time with a 
Foreman and a Workman — Prudence and 
(rotehets.” As a foreman iron molder of 
several years’ standing, I can scarcely im- 
iwine how a foreman who has or holds such 
in important office should treat a new man 
A foreman that 
has his eye on his master’s business would 


in such a way as described. 


never let a strange hand wait one hour before 
Fancy the feelings of the 
No doubt a complete stranger, 


he gets a job. 
poor fellow. 
he would feel it very keenly. I quite agree 
with Gascon it is nothing but right that a 
foreman should have the work laid out for a 
ewman. Time is money. 
show his ability when he has no encourage- 


How can aman 
ment given him? The foreman’s treatment 
would throw cold water on him instead of 
taking the man by the hand, asit were, and 
vive him a few kind words and show him a 
little Christian treatment that will help’ a 
man to do a good day’s work. As to a 
molder’s ability and respectability of char 
eter he must have a fair trial. A foreman 
should have full 
rkman. He must give the right jobs to 
he right men. All men are not practical 
There are plenty of good, hen- 


molder control of the 


workmen. 

hard-working men, that do their very 
best. that could not do all classes of work, I 
1y aman according to his worth, and draw 


line as near as possible. As a foreman 
‘ider I have found the best way of deal- 
ng with a workman is to be kind, pleasant, 
ivil: on the other hand, to give him to un- 
rstand I want a fair day’s work for a fair 
lay’s pay. If he should prove to be rather 
ow in his movements, to work about half 
That 
ill soon show him that his job can be done 


: hour with him and push him on 


much less time. Should he turn round on 
1e and be rather stubborn, then he will have 
, move on. I have several workmen 


nder my control, TI scarcely hear any bad 
inguage. I try and do fairand just toman 
nd master. I get a fair share of work — 
juality and quantity. T. W. Winnrams, 

Why Are Gears Noisy? 
Kditor American Machinist : 

Gears are theoretically noisy for more 
easons than I could explain on six pages 
if this paper, but when reduced to a single 
‘ractical explanation the trouble is about 
lwavs that the gears are badly made, or 


yorn out. 


came out. 


AMERICAN 


In the single case which I illustrate by the 
figure, I was called in to explain why a pair 
of heavy pump gears made such a racket. 
The pump ought to deliver three million 
gallons per day, but when forced above two 
millions the gears threatened to smash the 
whole business. 

At the first glance it was plain that the 
gears were pretty nearly The 
hard iron pinion teeth had digging 
their way into the soft wooden gear teeth 


worn out. 
been 


Wooden Cogs 


™“———-n 


Tron Cogs 





until the result was as in the figure—the 
wood worn away about a quarter of an inch, 
and the iron as good as ever. 

My first observation was that the case was 
a good example of the very popular and 
silly notion that gear teeth tend to wear to 
the best shape. This idea isa good excuse 
for any botch of a millwright who can use 
it to passany sort of a tooth that he can 
whittle out, with the remark, ‘ It will soon 
wear right.” These wooden teeth had worn 
into anything but a correct shape. 

But the gears were evidently heavy enough 
for the service, as far as pitch was concerned, 
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threads, and as it seemed to me to be a good 
idea, Isend a sketch of it. The following 
The chucks B Bare 
adjusted by the screw ¢, 
ribbed 
Cutters may 


is a brief description. 
which is held by 
the stock a, where needed for 
be inserted instead 
of pieces ), so that the device may be used 
for cutting washers, 


strength. 


If you like, you may 
give this to your readers. A. W. 


Development of the Wicrometer 
Caliper, 

Editor 

I was interested in the article on microme 


American Machinist : 


ter caliper, and so send you the following : 
In the year 1861, while I was working 
under instructions at the shopof W. R. Clapp, 
of Northampton, Mass., an old Scotch ma- 
chinist came there to work, who had many 
tools that to us boys were new and novel. 
Amongst them was what he called a self-regis 
tering caliper. It was made of brass, and was 
identical with the modern micrometer cali- 
per of to day, even to the adjusting serew in 
the end. This tool was made in France, and 
The 


writer, along with another shopmate, Tru- 


was graduated in the metric system, 


name, started to make one 
failed to finish mine. Would 
like to hear from Rose, if he is in the land of 
the living. 
it yet. 


man Rose by 


each, but 1 


Perhaps he finished his and has 
Joun J. GRANT. 


The Link Affecting Point of Cut-of 
Editor American Machinist : 
William 8S. 


link motion, says in designing a link motion 


Auchincloss, in his book on 


valve rear for marine engines it is necessary 
to sacrifice the equality of the cut-offs to the 
reduction of the slip of the link. 

I have paid particular attention to the 
leneth of the connecting rods of some mod 
ern marine engines, and find that the ereater 
portion of them are short compared to the 
length of the crank to which they are con- 








and therefore the query, Why did they wear nected. 
so badly ? This would cause great inequality of 
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THREAD ( 
The reply was hard to get at, but finally 
I found by calculation on the 


actual pitch diameters that the pinion had 
one too many teeth, so that its circular pitch 


was toosmall by about a sixteenth of an 
inch, There is no requirement in the theory 
of gear teeth so strict as the rule that two 
gears in mesh must be of the same circular 
pitch, and this case was far from satisfying 
that rule. 

The verdict in this case was that the gears 
were noisy because they were a botch. 

There is plenty of room for endless mathe 
matics upon this question, and hairs can be 
split up fine as to whether the teeth should 
be of one shape or another, but the bottom 
fact is that if gear teeth 
one who understands how to draw them, and 


are drawn by some 


who is not addicted to some handy short cut 
of a rule for drawing the curves, but is will 
ing to draw them out properly by the use of 


bd . 
a good odontograph, aad if the work is ae- 


curately done as drawn, the gears will not 
be noisy until they are worn or broken out of 
shape; and that, too, whether they are of 
one shape or another, short or long, epicy 
cloidal or involute, straight or spiral. 


Lexington, Mass. Geo. B. GRAN’, 


Thread Calipers, 

Kditor American Machinist : 
As I was passing through a machine shop 
IT saw a device for calipering the inside of 
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crank angles for the half-stroke position of 
the piston, and with no slip to the link it 
would be an absolute impossibility to obtain 
an equal cut-off at intermedi 
between half-stroke 


half-stroke or 
ate points of the stroke 
and maximum cut-off. 

[ have been informed that while running 
the engines of the great Inman liner ‘*( ity of 
Paris,” under ordinary conditions, the engi 
neers will set the cut-off for the high-press 
ure cylinder at five-eighths stroke. 

The inequality of the crank angles for the 
down stroke @ position of the piston and the 
up stroke 2 position of the piston attains a 
value of several degrees in the case of the 
engines of the “City of Paris,” and if the 
link did not slip in the link die the cut-off 
would be hastened in the up stroke of the 
engine because the eccentrics, while the pis 
ton moves from the lower center to the & po 
sition of the up stroke, travel a greater num 
ber of degrees than they do as the piston 
moves from the upper center to the 2 position 
of the down stroke. 

A shorter cut-off in the up stroke of such 
ponderous machines as the engines of the 
‘City of Paris” would not be desirable at all 
when the weight of the connecting rod, 
piston and crosshead are taken into consider 
ation. 

I once shipped as oiler on a steamer some 
what smaller than the ‘“‘City of Paris,” just to 


satisfy my curiosity; if everybody else had 








their curiosity satisfied as I did there would 
be no one to run marine engines to-day. 

I shall not describe my experience here, 
but will return to the subject of my letter. 

The valve of the high-pressure cylinder 
was driven by the Joy valve gear, while the 
valves of the intermediate and low pressure 
cylinders were worked by link motion; the 
links were double bar links, with the eccen 
tric rods attached on the radius line of the 
link; the drag bars were also attached to the 
the link, buf the 
tumbling shaft and arm to which the drag 


link on the radius are of 


was connected were at such a height as to 
cause an equal cut-off by the link slipping in 
the link die. This I saw to my entire satis- 
faction while giving the links a dose of 
grease, and you and all others must confess 
that seeing is believing. 
Harry CORNELL. 
Sensitiveness of Touch, 

Editor American Machinist : 

I have been greatly interested in the arti 
cle entitled, 
your issue for December 22. 


‘*Sensitiveness of Touch,” in 
Another illus- 
tra‘ion of a somewhat similar character may 
be of interest. Your readers are doubtless 
acquainted with the comparing caliper of 
the Syracuse Twist Drill Co. (if 
should be). 
on the general plan of a beam compass. 


not, they 
This instrument is constructed 
The 
a multiplying lever con- 
The end of the 
lever moves over a graduated scale reading 


fixed head carries 
nected to the contact point. 
to thousandths. Now it is perfectly easy to 
place the thumb against the contact piece, 
and produce movements of a single thou 
sandth, which I think is a good deal smaller 
than would be expected. =F. A. TIALsry. 
— ~~ 
Trial of the Monterey. 
It is reported that an official trial trip of 
the new coast-defense vessel Monterey has 
just been made in the bay of San Francisco, 
Cal., and that the trip was very satisfactory to 
the contractors and naval engineers. Ap- 
proximate Computation seems to show that 
5,452 horse-power was developed by the main 
engine alone. The maximum number of 
revolutions of the engine made during a four 
hours’ run under forced draught was 168 per 
about 162. No 


great effort was made to ascertain the speed, 


minute, and the average 


as there is no speed requirement in the con- 
tract: but casual observations seem to indi- 
cate that the average speed was over 144 
knots. Great interest was manifested in the 
performance of the Ward coil boilers placed in 
the Monterey. 


very gratifying results. 


These are said to have given 


are 
Puneh Bushing. 


We illustrate herewith a form of bushing 
for small punches, which is made by Wat- 
son & Stillman, 204-210 East 43d street, 
New York The 
bushing is held by 
the cap nut, as shown, 


and the manner of 





securing the punch 
will be readily under- 
stood. This is made 
from a piece of pol- 
ished drill rod, which 
is simply cut off the 


| | proper 





length, and 
upset with a hammer 
to form the 
This 
the use of set-screws, 
supports the punch thoroughly, and is found 
particular, The 
coupling in which the bushing is placed is 


head. 
method avoids 





to work well in every 
one of the regular stock made by the same 
concern, and is adapted to hold standard 
punches of larger sizes without bushing. 
= 

A correspondent sends us a steel oil can in 
which he wishes to hard solder the bottom 
without destroying the spring temper of the 
The 


in diameter, Perhaps some of our readers may 


bottom bottom is about three inches 


have had such experience in this kind of work 


as will enable them to suggest a imple way 


for arriving at the desired end, 
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Machinery in Technical Schools. 


On another page of this issue we publish a 
letter from a man who has evidently had 
some experience in the matter of equipment 
of machine shops connected with technical 
schools, and he places his finger on a feature 
of the which has undoubtedly 
grown to be an abuse that needs reforming. 

Most of the technical schools of the country 
are cramped for funds, and in many cases 
those who have the choosing of equipment for 
them feel obliged to reduce its cost to the low- 
est possible limit ; often, as we know, against 
their own judgment as to what really should 
be done if it were possible. And in such a 
question of discounts naturally be- 
comes an important one. 

While it is a good advertisement to have 
one’s tools in use in a technical school, it is 
also a good advertisement to have them in 
use ina machine shop where good work is 
done and where the selection has been made 
by practical mechanics looking for the tools 
that will best enable them to earn money and 
to build up or maintain a reputation; and, 
yet, if we 
were compelled to make a comparison be- 
tween the quality of the two advertisements, 
we should unhesitatingly choose the latter. 

Oftenthe purchase of inferior tools is justi- 
fied on the ground that they are good enough 
for boys to spoil, and there is some force in 
the argument; but such tools are more often 
put in because the leading makers have plen 
ty of orders, are flooded with propositions to 
put in tools free of cost, or at heavy discounts, 
and cannot afford to take all the business of 
that kind offered. To the extent that these 
and other points referred to by our corre- 
spondent become understood by those inter- 
ested in tools and in technical schools, the 
value of the advertisement coming from hav- 
ing one’s tools in a school will disappear, 
and there is no doubt whatever that some 
schools have been injured in reputation by 
selections of tools and machinery that do not 
commend themselves to the judgment of prac- 
tical men. 


business 


case the 


though ‘‘ comparisons are odious,” 


The Rapid Transit Muddle. 


It will be remembered that some time ago 
we had something to say regarding the ob- 
vious advantages possessed by the Greathead 
system of deep tunneling for underground 
railroads for New York City. Chief among 
these we thought were the facts that such a 
tunnel could be worked in sections of such 
short lengths as to make its construction very 
rapid, and that it could be put through with- 
out interruption to the use of the streets and 
without interfering in any way with property 
causing any necessity for paying 
The Rapid 


Transit Commission, however, seem 


rights, or 
damages to property owners. 
to have 
paid very little attention to the Greathead 
system, and recommended a system of roads 
which involved much more expense, and 
which, as the test has shown, is not attractive 
to investors; at least, not under the condi- 
tions with which the franchise was offered at 
auction, 

The drift of things now seems to be in the 
direction of giving the elevated roads more 
facilities, and it is freely charged as true what 
many predicted would be the case, @. e., that 
the commission has taken such action as will, 
in the end, work to the advantage of the cap- 
At least 
it now seems probable that there will bea 


italists who own the elevated roads, 


the elevated 
roads permission to use a greater share of the 
if so, the 
increased carrying capacity gaincd will be 


strenuous effort to secure for 
streets than they are now using, and, 


sufficient to so lessen the business of hanging 
onto looped straps while riding up and down 
town that the clamor for increased intramural 
traveling facilities will be for a time quieted. 

There is little doubt but that the carrying 
capacity of the elvated roads would be very 
much increased by running the trains con- 
tinuously around the lower point of the island 
at Battery Park, instead of stopping all trains 
there and then running them in the opposite 
direction ; while such an arrangement would 
be a great convenience to the public, inde’ 
pendent of the increased carrying capacity. 
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No practical man will for a moment admit 
that any alleged difficulties in the way of do- 
ing this cannot be easily overcome, and the 
only apparent reason for not doing it is that 
the management of the roads seems to desire 
to bring about all the crowding and incon- 
venience possible, and then stand stubbornly 
in the way of any improvement which does 
not involve the giving by the city to the roads 
more of its valuable ground. 

Ex-Mayor Hewitt, who has been one of the 
most prominent advocates of real rapid tran- 
sit for the city, has now concluded that it is 
proper to give the elevated roads further con- 
trol of the situation by allowing them space 
for additional tracks, but thinks that the con- 
cession should be accompanied by provision 
for ultimate ownership by the city, to be 
leased to an operating company. What will 
come of it all, no one can at present predict. 

OO goe 
The Accident to the “ Umbria.” 


On arecent voyage from Queenstown to 
New York the great transatlantic liner, the 
‘‘Umbria,” was completely disabled by the 
breaking of her shaft. 

There is nothing particularly remarkable 
about this. Such things have frequently 
occurred, and it may be assumed will always 
occur, but there are some things in this that 
are worthy of note. One of them is that, 
while many people on this side of the water 
had friends on that ship, there was but little 
alarm felt for their safety. It is understood 
that accidents may happen that will delay 
one of these great steamships, but it is quite 
as well understood that the construction of 
these ships is such that an accident which, a 
few years ago, would have caused the sink- 
ing of any steamship afloat, is to-day of little 
consequence, and at the present time some- 
thing quite remarkable in the way of an ac- 
cident is necessary to sink one of them. 
Made up as they are of water tight compart- 
ments, it is certain that an accident can hap- 
pen to one part of them, and still the vessel 
remain afloat. Then, as they are constructed 
to contend with the waves and the seas, they 
will go on, probably delaying their arrival, 
but there is little fear of their going to the 
bottom. 

People who now travel on modern steam- 
ships are inclined to feel a little safer than 
they are when on shore. 

There is another thing worthy of consid- 
eration. The main shaft of the ‘‘ Umbria,” 
as we have it in our mind, was 24 inches in 
diameter. Now it seems an enormous press- 
ure of steam must be required to twist such 
a shaft as this off. It looks immense to us 
who spend our time on shore, but it is well 
known to steamship engineers that they will 
be twisted off. In fact, it is considered from 
the time of construction up that it is only 
a question of time when they will fail. 
First, the shaft must be kept within mod- 
erate limits as to diameter, in order to re- 
duce the friction to as low a limit as is 
praeticable. This means that such a shaft 
is generally made smaller than the strictest 
mechanical constructions would call for. It 
is probably proper that it should be so made. 
Then again, if we take the conditions under 
which such a ship is worked, we shall find 
further reasons forits failure. It is impos- 
sible that such a shaft shall be kept strictly 
inline. Nowif we take a piece of iron—it 
matters not to what use it may be put—and 
continually bend that piece, it is only a ques- 
tion of time when we shall break it. This 
is the condition under which the main shaft 
of a modern steamship constantly works. As 
we have said before, itis never inline. It is 
constantly being bent this way and that 
way, and as surely as can be will finally fail. 
There is no help for this, so far as we can 
see. We must take the conditions as we 
find them, and must meet them in the best 
way possible to meet them, and that is ex- 
actly what is done in the construction of the 
modern steamship. 

Let us recapitulate. We must not make 
the shaft too large, or we induce undue 
friction, which prevents speed. We cannot 
put the shaft actually in line, and finally it 
will break, whatever its size might be. But 
modern science and the exercise of modern 
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skill have done so much for us that all w 
expect in the event of a failure of the shaf 
of asteamship is some delay. We know as 
nearly as we can know anything, we shal 
keep top of the waves, aud come to shore : 
little later, perhaps, but come there safely 
and properly. 

It might be said that the shafts of stean 
ships should be made so large that they 
would not break, but then we sacrifice spee: 
—we put power to useless purpose, and or 
perhaps, to take th 
risk which will come of a breakdown of 
this sort, rather than sacrifice the conver 
ience and comfort secured by the spee 
which we get in modern steamship trans 
portation. 

It ought to be stated that the engine 
corps of the ‘‘ Umbria” experienced no seriou 
difficulty in putting the vessel in shape t 
complete her voyage. 

ee 

In mechanical matters, as in everything 
else, there are curiosities, This has just o¢ 
curred to us in noting the fact—and suc! 
instances are common, but this one com 
up to us particularly—of an America: 
engineer who has gone to England, and is 
there doing remarkably well. 

Now right with this we find a friend 
his —an English engineer—who has recently 
come to this country, and is also doing r 
markably well. 

The reason for this is not quite so appa- 
rent. Still, if we looked into the thing as 
deeply as we ought to do, we should proba 
bly find that each of these men had some 
thing about him that peculiarly fitted him 
for the place to which he went. After al 
this is a good thing, but it shows that a man 
is cosmopolitan; that he is not tied up to any 
locality, but can use the knowledge which 
he has gained wherever it comes in to the 
best purpose. We are always glad to see 
our English friends come here and do well 
We are always glad to note that our Ameri 
can friends go to England or France, or 
wherever it may be, and do well. After all, 
isn’t that exactly the right way to look at the 
matter ? 


the whole it is wise, 


a en 

We have received the following from the 
Secretary of the institution named : 

“In the educational department of the 
Young Men’s Institute of the Young Men's 
Christian Association of the City of New 
York, 222 and 224 Bowery, much attention 
is being given to technical studies, and the 
work is becoming more and more valuabl 
to young mechanics and artisans. The even 
ing classes in Electricity, Steam Engineer 
ing, Carriage Drafting, Mechanical Draw 
ing, Free-hand Drawing, Shorthand and 
Typewriting, Vocal Music, Arithmetic, 
Bookkeeping and English Grammar have an 
enrollment of almost three hundred young 
men. [A free exhibition of work done in the 
classes was given on December 26th. | 

‘*The Institute Committee of Manage 
ment and the Carriage Builders’ National 
Association award prizes, diplomas, and cer 
tificates of progress at the close of the year 
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Literary Notes. 


TIPS TO INVENTORS: Telling what Invention: 
are needed, and how to perfect and develo; 
new Ideas in any lines. By Robert Grimshaw 
Ph. D., M. E, author of “Steam Engine Cate 
chism,” ‘*Pump Catechism,” “Boiler Cate 
chism,” ete. 

In this little volume the author aims t 
render the inventors a twofold service, first 
to point out unprofitable fields, and second 
to point out lines in which inventions aré 
needed ; the latter embrace hints in the 
electrical field, chemical, metallurgical, sta 
tionary and marine engineering lines, com 
mon textile, heating and lighting 
writing and printing, and miscellaneous sub 
jects. 


roads, 


The majority of hints are good and 
valuable to the inventor, and a few of. th: 
hints, if followed, will result in a waste of 
time ; jet 
them. 

A chapter is devoted to advice relating t 
perfecting 
which all inventors can read with profit 
although there is one expression which ma) 
misunderstanding; it is this 


propulsion of vessels is one of 


lead to a 


and developing inventions, and 
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Whenever you have anything to show to 
iybody else, anything to sell, see that you 
ive a good sample ora good bait.” Now, 

} doubt, the author means to be perfectly 

nest, but we believe that the word ‘‘ bait” 
is not well chosen, as it may be taken to 
meana good sample of a worthless article 

t up for the purpose of deceiving ; such 
practice is, of course, dishonest, and cannot 
be too severely condemned. 

The tables of populations of different 
countries and cities are useful. On the 
whole, the book will be of service to all who 
make inventing a profession. The book is 
published by the Practical Publishing Com- 
pany, 21 Park Row, New York. Price, $1. 





We are indebted to the publishers of Lo- 
comotive Engineering for a fine bound vol- 
umé of that journal for 1892. It forms a 
valuable record of progress in railroading 
during the year, and contains much that is 
of great interest regarding railroad matters 
in Europe, and within the Confederate lines 
during our civil war. 
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Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 





(21) W. W, Norristown, Pa, writes: 
Please give me a description of the shaft on 
steamship ‘‘Umbria.” Was it made of cast- 
steel or iron? I have looked through your 
paper for an account of it bu: did not find it. 
| have read of it in the daily papers, but 
would rather have your opinion. A.—The 
shaft is made of steel; its exact diameter 
we have not been able to ascertain; it is 
about 25 inches. 


(22) W. S_ J., Portsmouth, Va., writes: 
Please favor me with a description of 
double-ported slide valve, also piston valve 
in use on triple-expansion engines of present 
date. I have seen b th, but oid not havean 
opportunity to examine closely. This in- 
formation would be of great service to me at 
present, .A.—You will find an illustration 
of these, and the cylinders also, in our issue 
of November 24, 1888. 


(23) H. R., Alliance, O., writes: We have 
one horizontal shaft and another inclined at 
45 degrees to the horizontal plane. At what 
angle should the latter shaft be placed so as 
to make the belt run without guide pulleys? 
A,—It we understand your question correct- 
ly, the angle of the shaft is already given, 
and therefore all that remains to be done is 
to select the proper diameters of pulleys and 
place them on the shafts as explained in 
answer to Question 241 in our issue of June 
2, 1892. 


(24) H. P. N., Brockton, Mass., 
Kindly answer the followihg questions 
through yourcolumns: 1 What number of 
thousandths of aninch correspond to the sizes 
of machine screw taps? Please give the 
equivalent of each size. A —You will find 
tables of the number and diameter of ma 
chine screws given in our issue of August 18, 
1888. 2. Dothese numbers conform to the 
standard screw gauge given on page 234 of 
Brown & Sharpe’s catalogue of 1892” A.— 
Yes. 


writes: 


(25) C. H., Winchester, Il]., writes: I 
vish you would answer the following ques- 
tions: What are the correct detinitions of a 
high-pressure and a low pressure engine, 
ndensing and non-condensing engines? 
‘lease answer these questions very plainly. 


=< 


A.—The terms high and low pressure en 
gines in the present advanced state of steam 
engineering have no meaning, and conse 


jneatly are not, or should not be used. In 
rrmer times, when low steam pressure was 
ised, the term high-pressure enyine was ap- 
lied to engines which we now call non-con- 
densing engines; and the term low-pressure 
engine was used instead of condensing en- 
gine. A non condensing is one in which the 
exhaust steam is allowed to escape directly 
into the atmosphere; and a condensing en- 
gine is one in which the exhaust steam flows 
ito a condenser. 


(26) S. B. B., Detroit, Mich., writes: I 
ould like your opinion in regard to a pair 
cast-iron bevel wheels that are running in 
irshop. 1. They make a great noise; how 
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could I deaden the sound? A.—The noise 
may be due to various causes. For instance, 
the shafts may no: be in alignment; or the 
teeth may have an incorrect form. These 
causes will suggest the remedy. We prefer 
to remove the cause, and not attempt to hice 
it by deadening the sound, as noisy gears in- 
dicate a defect somewhere, which gencrally 
has an injurious effect on the building, or on 
the machinery connected to the gears. 2. 
We have these gears running ina box. The 
grease we use on them runs out through the 
hole through which the shaft passes. What 
could I use around the shaft to prevent the 
grease from running out? A.—Tbis may be 
prevented by a stuffing box packed with 
hemp packing. 38. Which is the best kind 
of grease to use? A.—We should simply use 
good hard tallow, in very moderate quan 
titles. 


(27) W. D. T., Pittsfield, Il]., writes: In- 
closed you will find a sketch of the relative 
position of a vertical deep well pump and 
the water tower. The pump is a new one, 
and replaces acrank and belt pump. The 
artesian well is 1,228 feet deep. The old 
pump used to deliver into the tank 1 foot 
of water per hour, the new one delivers wa- 
ter at the rate of 6 inches per hour, and 
when the new pump throws water into the 
street through hydrants it delivers 9,260 
gallons per hour, which is equal to 9 inches 
in the tank. The water is a mineral water, 
and is full of gas. The pipes are connectcd 
to the pump io a manner so as to leavea 
short length to act as an air chamber. Now 
I claim that it does not require an air 
chamber; in fact, I believe that the collec 
tion of gas in the air chamber is detrimental 
to the pump; the belt pump had no air 
chamber and worked well. Please give me 
your opinion on the subject. A.—The air 
chamber should not decrease the quantity 
of water delivered in a given time. If we 
understand your sketch correctly, we should 
say the reason for delivering more water 
through the hydrant than into the tank lies 
in the tact tuat, in delivering into the tank, 
the water is forced against a head, and in 
delivering the water through the hydrant 
this head tends to increase the quantity of 
water delivered. We have, however, not 
sufficient data to express a correct opinion. 
We should advise you to consult the manu- 
facturer of the pump; he will undoubtedly 
be able to locate the trouble, if any, aftera 
careful examination of the conditions under 
which the pump has to work ; or engage the 
services of an engineer who is familiar with 
this class of work. 


(28) L. H. W., Rutland, Vt., writes: I saw 
in your December issue, Question 542, an in- 
quiry relating to boiler heaters and their sav- 
ing of tuel, and I note your auswer. Will 
you please examine the inclosed circular and 
see it 1t is not wurthy of a mouification ot the 
answer referred to? Also give your opinion 
of the statements relating to the benetits de 
rived from these heaters, bearing in mind the 
intense heat obtained by their use. A.—The 
boilers mentioned in Question 542 are marine 
boilers, and your heater cannot be applied to 
them. Your circular shows that the heaters 
are simply rectangular boxes, or water backs 
made of steel and set in the brickwork around 
the grate and counected at the top by pipes 
to the boiler, which is shown to be a cylin- 
drical tubular boiler, the feed water entering 
at the bottom of the water backs. Attach- 
ing the heater, which you call a superncial 
heater, in the manner shown, converts the 
boiler practically into a locomotive boiler, 
and all the bencfit you can obtain is to save 
the heat wasted by radiation of the brick- 
work of an ordinary well-constructed and 
well-set stationary boiler; in short, you can- 
not gain any greater advantage than can be 
gained by the use of a locomotive boiler, 
When the water is comparatively pure the 
feed water may be entered at the bottom of 
the water backs, although there is the objec 
tion of cold water striking the highly heated 
sheets; but if the water is very impure we 
should hesitate to do so, because the water 
backs are lable to fill rapidly with mud, 
unless the fireman takes exceedingly great 
care to keep them clean. If the mud 1s al- 
lowed to collect in them to any great extent 
there is danger of burning the inside sheets. 
The feed water is very seldom allowed to en- 
ter at the bottom of the water leg of a loco- 
motive boiler; it usually enters at the smoke 
box end, as this is the coldest part, and is not 
liable to injure the highly heated sneets by 
the impingement of cold water. : 


(29) J. H J., Harvey, Ill., writes: I come 
to you again for information on a subject 
which I do not understand, and that is to 
calculate the chauge of gear wheels neces- 
sary to cut a given pitch of thread in a com- 
pound lathe. I can figure them out in a 
single-geared lathe all right, but when it 
comes toa compound lam stuck. Now will 
you please explain and give me a simple 
rule? A.—This is a question that has been 
frequently asked. It was answered in our col- 
umns about two years ago, but since the 
subject is an important one to many me- 
chanics, we reprint the rules; these will cov- 
erany case. If the lathe is simple-geared, 
and the stud runs at the same speed as the 
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spindle, then select some gear for the screw, 
and multiply its pumber of teeth by the 
number of threads per inch in the lead 
screw, and divide this result by the number 
of threads per inch which you wish to cut. 
This will give you the pumber of teeth in 
the gear for the stud, If this result is a 
fractional number, or a number which is not 
among the gears which you possess, then 
try some other gear for the screw; but if 
you prefer to select the gear for the stud 
first, then multiply its number of teeth by 
the number of threads per inch which you 
wish to cut, and divide by the number of 
threads per inch on the lead screw. This 
will give you the number of teeth for the 
gear on the screw. If the lathe is com 
pound, select at random all the driving 
gears, multiply the numbers of their teeth 
together, and this product by the number of 
threads you wish to cut. Then select at 
random all the driven gears except one; 
multiply the numbers of their teeth together, 
and this product by the number of threads 
perinch in the lead screw. Now divide the 
first result by the second, and you will have 
the number of teeth in the remaining driven 
gear; but if you prefer, you can select at 
random all the driven gears. Multiply the 
humbers of their teeth together, and this 
product by the number of tbreads per inch 
in the lead screw. Then select at random 
all the driving gears except one. Multiply 
the numbers of their teeth together, and this 
result by the number of threads per inch of 
the screw you wish to cut Divide the first 
result by the last and you will bave the num- 
ber of teeth in the remaining driver. When 
the gears on the compounding stud are fast 
together, and cannot be changed, then 
the driven one has usually twice as many 
teeth as the other, or driver, in which case 
you can, in the calculations, consider the 
lead screw to have twice as many threads 
per inch as it actually has, and then ignore 
the compounding entirely. Some lathes are 
so covstructed that the stud on which the first 
driver is placed revolves only balf as tast as 
the spindle. You can ignore this in the cal 
culations by doubling the number of threads 
of the lead screw. If both the last conditions 
are present, you can ignore them in the cal 
culations by multiplying the number of 
threads per inch in the lead screw by four. 
If the thread to be cut is a fractional one, or if 
the pitch of the lead screw is fractional, or if 
both are fractional, then reduce the fractions 
to a common denominator, and use the pu 
merators of these fractions as if they equaled 
the pitch of the screw to be cut, and of the 
lead screw respectively. Then use that part 
of the rule given above which applies to the 
lathe in question, Forinstance, suppose it is 
desired to cut.a thread of 23-inch pitch, and 
the lead screw has 4 threads per inch, Then 
the pitch of the lead screw will be } inch, 
which is equal to .5; inch. We now have two 
fractions, 3§ and .*,, and the two screws will 
be in the proportion of 25 to 8, and the gears 
can be figured by the above rule, assuming 
the number of threads to be cut to be 8 per 
inch, and those on the lead screw to be 25 per 
inch. But this latter number may be further 
modified by conditions named above, such as 
un reduced speed of the stud, or fixed com 
pound gears In the instance given, if the 
lead screw had been 24 threads per inch, 
then its pitch being ;4, incb, we have the frac 
tions 75 and $8, which, reduced to a common 
denominator, are and 425, and the gears 
will be the same as it the lead screw had 125 
threads per inch, and the screw to be cut 64 
threads per inch. 


Business SecA 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later tha: 
Saturday morning for the ensuing week’. 4ssue. 


4 
Oat) 





_s, 
PECIALS' 








Grant’s Gear Advertisement is always on page 11 
Shafting Straighteners. J. H. Wells, Tampa, Fla 
Forming Lathes, Mer. Mach.Too) Co., Meriden. Ct. 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
Tool Holder: Armstrong Bros. Tool Co., Chicago. 
New lists of cutters. Brown & Sharpe 

Norway Rivets. Evans & Robertson, Cincinnati,O 
6 Spindle Turret Drills. A.O. Quint, Hartford, Ct 
“ Bradley’s Power Hammers, the best in the 

world.” 20 sizes. Bradley & Co., Syracuse, N.Y. 
Pattern and Brand Letters. A variety of sizes 

and styles Heber Wells. 8 Spruce St., New York. 
Drill Presses, with Tapping Attachments. 

Gould & Eberhardt, Newark, N. J. 
Davis Key-Seating Machines kept in stock by 

Manning, Maxwell & Moore, 111 Liberty St., N. Y. 
Selden Packing for stuffing box, with or without 

rubber core. Randolph Brandt, 38 Cortlandt St.,.N.Y. 
8. A. Smith, 23 8. Canal St., Chicago, Tll., is agent 

for Standard Tool Co.’s Twist Drills. 


Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


Castings for small and medium-sized vertical en 
gines. Humphrey’s Foundry, Bellefontaine, Ohio 


Clayton Air Compressor Works, 43 Dey St., N. Y 
Compressors for experim'ts to 800 lbs, pressure, $50 


For Cypress Tanks and Vats, address W. E. Cald 
well Co,, Floyd and Main Streets, Louisville, Ky 
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Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

‘*Shapers (Double Triple Quick Stroke ”’) 
Trade Mark 
Gould & Eberhardt, Newark, N. J. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pullevs. Yocum & Son’s 
Shafting Works, Drinker St., Puiladelphia, Pa. 

Most sensitive and durable Damper Regulator 
made; works within one pound. Send for circular. 
T. Kieley, 11 W. Thirteenth Street, New York. 

For the Latest Improved Diamond Prospecting 
Driil, address the M. C Buliock Mfg Co., Gur. 
Canal and Washington Sts., Chicago, Hl. 

Combination Gear Cutters in stock. Vertical 
Miller, Drill and Slotter in one machine, worth its 
weight in gold.) R.M. Clough Tolland, Conn. 

Roper’s) Practical Handv-Books for Engineers 
& Firemen Descriptive Catalogue mailed free 
Edward Meeks Pub., 1012 Walnut St., Phila., Pa 

We electrotype illustrations and advertisements 
for manufacturers. Prompt and thorough service. 
Send for estimates. A. Mugtord, Hartford, Conn. 

Gear Cutters, Auto. Specially adapted for Motor 
Gears and all other style Gears 

Gould & Eberhardt, Newark, N. J. 

S. W. Card & Co., Manshela, Mass., are puttin 
on the market a new line of stocks and dies, wit 
their patent adjustable dies and guide. 8S. A. Smith, 
23S. Canal Street, Chicago, Ill., Western Agent. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York 
Send for Brief History of Patent Legislation, 

De Lamater Screw Propetler Wheei, made only 
by The Samuel L. Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, ete. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


“Binders” for the AMERICAN MACHINIST TWO 
styles. the ‘‘ Common Sense,’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
“New Handy,” mailed at We. each. The termer 
has stiff board covers, whiie the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 2083 Broadway, New York, 

“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway Contains plain direc:ions for 
using the indicator and making ali required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines ana current 
practice in testing engines and boilers. Price, $2 
postpaid. Publisned by John Wiley & Sons, 53 East 
Tenth street, New York. 
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Thirteen-ineh Light Drill Press. 


We illustrate herewith a light and sensi 
Burn- 
bam Company, of Worcester, Mass. The 


tive drill press made by the George 


countershaft of this machine is bolted to the 
base, and the belt which runs from it to the 
spindle pulley cannot by any unevenness 
cause a jar or vibration in the machine, since 
the forces which ordinarily cause these are 
itself. Inde- 
pendent bearings are provided for the driv- 


resisted within the machine 
ing pulley, which relieves the spindle of the 
belt pull, and this pulley is large enough to 
give ample power with the belt running 
quite loose. The spindle is of steel, and is 
bored No. 1 


steel rack and pinion 


Morse taper. The quill has 











The table is raised or lowered by a screw 
which is double and the spiral pitch of which 
is 8 per inch, so that itcan be moved rapid- 
A line 


column and a pointer 


ly and will stay where it is placed, 
is drawn upon the 
placed upon the table arm,which epable the 
center of the table to be brought exacuy un- 
der the center of the spindle. The spindle is 
counterbalanced by a spring, the tension of 
which can be changed to suit circumstances 


The bell and pointed center are provided for 
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center drilling and reaming. The machine 
is made with square table and base if pre- 
ferred. The column is 44” diameter. The 
capacity of the machine is to drill a 3" hole 
in the center of a 13” circle 44’ deep with- 
out moving the table; greatest distance of 
table from spindle, 36. Table is 113" diam- 
eter. Diameter of spindle pulley, 8 The 
machine weighs 350 pounds. 
—-_ 
A Review of Fly-wheel Formulwe—lV. 


By PrRoFessor JOSEPH TORREY. 
There is no need to dwell longer on the 


single-crank engines working 
against constant or fairly steady resistance. 


question of 


Many more modern authors might be cited 
and many formule recorded, but nothing 
material would be gained, considered simply 
as a problem in mechanics. The design of a 
fly-wheel for any purpose and to fit any cir- 
cumstances is a simple matter. Tbe question 
of strength isan important one and will be 
discussed farther on. We willnext consider 
the case of two and three-crank engines. 

Before going into the history of the sub- 
ject we will, by way of reassuring ourselves, 
see that it depends on fundamental princi- 
ples, as every such question does. For the 
present we will disregard all so-called ‘‘re 
sults of experience’ and practical details. 
These have their place, but the object of 
these papers is not to furnish a manual of 
foundry practice or a treatise on strength of 
materials. Our purposes are quite different. 
The principal one at present is to show that 
the problem of designing a fly-wheel for a 
pair of engines coupled or for three such 
engines coupled brings in no new principles 
and no new methods. If it were thought 
best by a designer to work out his fly-wheel 
designs from a strictly mechanical stand- 
point, all that would be necessary would be 
aclear perception of the principles and rea- 
soning which have been given up to this 
point. In some respects it is very unfortu- 
nate that particular applications of general 
principles are so often made and presented 
as if they needed especial methods of thought, 
and were not within the scope of simple 
reasoning. 

Now let us take a look at our single-cylin- 
der formula and see in general what must be 
done to it in order to fit it for coupled en- 


gines. The formula for rim weight is 
, ¢ckKHg 
W= =, 
m V* 


Suppose, to simplify the case, that the engine 
isto be used for the same kind of duty and 
to run at the same speed as the single engine, 
then m, Vandg will not need any change at 
all; the only variable factors then are #, the 
total rotative energy per revolution, and ¢, 
the excess of rotative energy over the aver- 
age for one revolution, As regards F it will 
evidently be doubled, as we have doubled our 
power. The question then is solely as to the 
change the new conditions will make in the 
value of c. All thisis, be it remembered, 
that we change no other conditions. All we 
do is to take two of our single engines, 
couple them to the same shaft with cranks at 
right angles, and run them at the same 
speed, thus giving us twice the power we 
had before. If we had, instead of making 
this arrangement, put a new cylinder on our 
single engine, which would double the power, 
keeping all the time the ftly-wheel diameter 
the same as before, and not changing the 
speed in revolutions per minute, then 2 
would be doubled, and our formula shows 
that the fly-wheel rim weight would have to 
be doubled also. 

We will now 
double engine and see if our coupling has 
made any difference in the regularity and 
untformity with which rotative effort is ap- 
plied to the crank-pin. 

Fig. 1 represents a diagram from a single 
engine in which the curve r is the curve of 
rotative effect, the straight line aais the 
line of average rotative effect, 7 ¢is the in- 
ertia curve, and cc the curve of effort along 
This 


proceed to examine the 


the connecting rod on the crank-pin. 


diagram was laid out as described in the 
AMBRIOAN Macuinist for July 9, 1891. It 
is not necessary to repeat the method here, 
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The average rotative energy per revolution 
is represented by twice the figureaaoo,; 
that is, by the product of the average rotative 
pressure per revolution by twice the stroke, 
which is the distance through which the 
pressure acts. The small figure rr nn rep- 
resents the excess over the average rotative 
energy per stroke. Multiplied by 2, it 
gives the excess over the average per revolv- 
tion. Dividing the small area by the large 
one (the areas being measured by planimeter 
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that the lower half of thecircle A C is turned 
in the plane of the paper on ¢ as center. We 
shall then have our diagram arranged; the 
total piston travel for a revolution is repre- 
sented by A A. Nowstarting at the point A 
we first draw in, according to scale, the dia- 
gram of rotative effect given by Fig. 1. 
Next we measure toward the right a distance 





A x equal ton @. 

This point nis the point where the crank 
O Bwill begin its diagram corresponding to 
the one we have just laid out for O A; so at 
this point z we begin and draw in a second 
diagram of rotative effect. Now as a matter 
of fact this second diagram will not be ex- 
actly the same as the first one, because they 
are made at different ends of the cylinder; 
and since the piston speed varies differently 
at the two ends the diagrams from the two 
ends will not be quite alike. With connecet- 
ing rods of six cranks length no serious error 
will result from simply repeating the first 
diagram, With shorter rods it is better to 
take the two separately and use them in 
their proper places. At all events the two 
diagrams will have the same general shape 
and will face the same way. We now have 
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or by dividing the diagram) gives, in case of 
the single engine, 0.217 as the value of the 
constant ¢, 

Passing to the coupled engine, we must 
first construct the curve of rotative effect. 
Todo this we need only remember, first, that, 
since the cranks are always 90° apart, any 
event in the 
will occur at points 90° from the correspond- 


crank travel of one engine 
ing event in the travel of the other; and sec 
ond, that the rotative effect at any point in 
the stroke will be equal to the combined ro- 
tative effects of both engines at that point. 
Reference to Fig. 2 will make this clear. 

O Aand O B are the two cranks, a ¢ rep- 
resents the piston stroke, the direction of ro- 
The 
crank A O is just beginning on the left-hand 
end of the diagram of rotative effect, as seen 
in Fig. 1. When O Barrives at 0, and not 
till then, it will also begin to make a simi- 
lar diagram. In order that O B may arrive 
at ( the piston which drives O B must travel 
the distance n C. 

Let us, for the sake of convenience, suppose 


tation being as indicated by the arrow. 





the intervals fixed at which the two cranks 
will begin to make diagrams. Evidently as 
soon as either crank has finished one diagram 
it will begin another at the other end of the 
cylinder, If this is so then when the crank 
O B began its diagram at 2 it must have 
just finished one. Also when it ends its work 
at yit must begin another at that point; the 

So what we 
these two dia- 


same is true of the crank O A. 
must do is to make each of 
grams we have drawa, a part of a chain of 
similar diagrams, The best way to do this 
practically is as follows: First draw the ro- 
tative diagram on a piece of thin transparent 
paper or tracing cloth. If the diagrams from 
the two ends of the cylinder are to be used 
draw them on separate slips, labeling one 
“head end” and the other ‘‘crank end,” 
Now in Fig. 2 the first diagram is a crank 
end one. It endsat Cand the head end dia- 
gram begins; so take the slip having the head 
end diagram on it, lay it so that the base 
line coincides with A A’, and so that the 
left hand end of it comes just at C. Then 
with a sharp wooden point run over the trac- 
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ing, thus transferring an impression of th 
diagram to the large figure. This can the 
be drawn in with pencil or pen, and th 
work is done so far as crank O A is cor 
cerned. 

Now let us pass to crank 0 B. Its di 
gram which it begins at zis a head one. | 
ends at y and a crank end one begins; so, bi 
ginning at y, trace in as before acrank en 
diagram, or so much of it as lies to the let 
of the perpendicular line at A’. Furthe: 
when the head end diagram began at z 
crank end one must have just been con 
pleted; so we draw in so much of acran 
end diagram ending at 2 as lies to the rig] 
of a perpendicular erected at A. We sha 
then have the completed figure, in which w 
can see the way the crank impulses of th 
two engines follow each other. We nex 
proceed to plot from this a diagram whic 
will represent the combined effect of thes 
impulses at any point in the strokes. 

Beginning at the left-hand end of Fig. 
we see that. the piston corresponding t 
crank O A is exerting no rotuative forc 
whatever, and this, of course, must be so, be 
cause the crank-pin is on the line of centers 
The piston corresponding to crank O B 
ho wever, is exerting rotative effect equal t. 
A k. At any other point in the stroke th 
total rotative effect will be the sum of the ro 
tative effects of the two engines at that point 
Divide the line A A’ into twenty equa 
parts and draw perpendiculars throug! 
these division points. On each perpendicula: 
lay off a height equal to the sum of th: 
heights of the two rotative diagrams at that 
point in the stroke. 

Until some little experience has been ac 
quired in such work it is better to make th: 
measurements a little closer together. Fo: 
instance, the total rotative effect might wel! 
be found at points half way between the 
main ones. When this is done draw a lin 
through the points thus obtained, and w: 
have the line m m, which is the curve of ro 
tative effect for one revolution. 

This is now to serve as a basis for finding 
the value of ¢ as First determine 
the average height. This can be done eithe: 
by the planimeter or by the ordinary meas- 
uring method as applied to indicator cards 
Then draw a line parallel to the base lin« 
and at a height above it equal to the average 
height of the rotative curve. The part of 
the rotative diagram which lies above this 
line is the excess of rotative energy abov: 
the average for one revolution. Determine 
the area of this small portion above the aver- 
age line. Also determine the area of the whole 
rotative diagram. Divide the former by the 
latter, and the decimal fraction resulting 
will be the value of ¢ for our coupled en 
gine. Looking once more at our diagram 
we see that coupling has changed its appear 
ance very markedly from that of the sing) 
diagram in Fig. 1. There then were two 
points where the rotative force rose to a 
maximum; here there are four such points 
That is, instead of two pushes on the crank 
per revolution we have four, and it is easily 
seen that the effect of this will be to make 
the motion steadier, and require less regu 
lating power in the fly-wheel. The valu 
of ¢ as found will confirm this observation. 

The only other case we will consider is 
that of three engines coupled with cranks at 
angles of 120 The construc 
tion will be carried out exactly as in the pre- 
eeding case. The only part that need be de 
scribed particularly is the very first step 
Fig. 3 will illustrate this. 

Draw the circle to the proper scale to rep 
resent piston stroke and crank travel. Then, 
having compasses set to the connectifg rod 
length, strike arcs through the points A, B 
and Cin the usual way, and mark on the 
line A DP the points a 6 ¢, which will give 
the piston positions at which the rotative 
diagrams will begin for the three cranks 
The circle can then be opened out as in the 
other case, when a, /and ¢’ will be the re 
The rest of the construction 
is exactly the same as for two cranks at right 


follows: 


to each other. 


quired points, 


angles, and the general shape of the result 
Here the 
the value of 


ing diagram is shown in Fig. 4. 
most casual glance shows that 
has been very greatly diminished; we now have 
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a much more uniform rotative effect, and 
the impulses are slight and distributed. 
This is only one side of the problem, but it 
is a very necessary one to see clearly, for it 
is the nearest side to foundation principles. 
In the next paper we will investigate the 
history of the matter and see what has been 
done on the subject in times past, and what 
is said by present writers. Finally we will 
see whether we can evolve from the accumu- 
lated matter any conclusions which will be 
of use. 














Marble and granite works are soon to be estab- 
lished in Rantoul, Il. 

The Westville Coal Co., of Danville, 
corporated; capital stock, $50,000. 

A franchise has been asked of Pekin, IIl., for 
building an electric street railroad. 


[ll., has in 


Mr. Baumgardner, of Hanover, Pa., is erecting 
machine shops at Chestertown, Md. 

A canning factory, with a capital stock of $5,000, 
has been organized at Rossville, 1. 

The Pontiac (Ill.) Coal Company is going to adda 
brick and tile machinery to their present plant. 

Dowagiac, N. Y., will have a new factory for the 
manufacture of railway specialties and supplies. 

The Memphis & Charleston Railroad Co., office in 
Memphis, is building car shops in Sheffield. Ala, 

The Rainbow Coal Co., of Cleveland, O., has re- 
cently been incorporated, with a $500 000 capital 
stock. 

The Independent Biscuit and Cracker Company, 
of Pekin, Ill., are going to enlarge their works this 
winter. 

The Litchfield (Ill) Canning and Pickling Com- 
pany has been incorporated, with a capital stock 
of $5,000. 

The Brooks Arms and Tool Company has decided 
to locate its plant at Woodfords, Me., on land near 
the railroad. 

James Jones, Los Angeles, Cal., has established 
himself in business for the manufacture of brass 
and iron goods, 

The Boston Ventilating and Engineering Com- 
pany, Springfield, Tll., have certified to an increase 
of capital stock from $500,000 to $1,000,000. 


The Peerless Coal Co., of Centerville, Ia., bas in- 
corporated. Jas. E. Lee, Thos. E. Lee, David A. 
Lee and H. A. Russell as directors. Jas. E. Lee, 
president; H. A. Russell, secretary. Capital stock, 
$200,000. 


The Buffalo Forge Co., Buffalo, N. Y., has issued 
an elegantly printed catalogue, setting forth and 
illustrating its products. The title of the company 
does not indicate its various lines of manufacture 
the catalogue will co this. 

Fred. A. Welles, Milwaukee, Wis., issues a circu 
lar illustrating various small tools be makes for the 
use of mechanics -particularly machinists. The 
price is given, so that a machinist can judge for 
himself as to his ability or inclination to buy. 


The Baldwin Locomotive Works announce that 
from the beginning of this month Messrs. Robert 
Spencer and Carter J]. Fitz Hugh will act as their 
representatives for the Northwest, with offices at 
1013. Monadnock’ Building, 98 Jackson street, 
Chicago, Il. 


The Snow Steam Pump Works, of Buffalo, N. Y., 
is completing the new machine shop which it has 
been erecting adjoining its present works, and 
which it expects to occupy during the coming 
winter. The new shop will multiply the present 
capacity of the works five or six times. 


The Worcester & Spencer Street Railroad Com 
pany, of Worcester, Mass.. has filed a petition to 
the Legislature asking for authority to purchase 
and consolidate with other electric roads, to issue 
bonds, increase capital stock, and change its name 
to the Worcester Suburban Street Railway Com 
pany. 


The recently incorporated Niagara Car Wheel 
Co., Buffalo. N. Y., has purchased property on 
which a building 700x300 feet will be erected, and 
the manufacture of cast-iron car wheels, castings 
and iron work will be carried on. Some foundry 
work is to be done, but the principal business is in 
wheels and castings. 


The Fulton Iron Works, San Francisco, Cal., are 
preparing their new site on the water front at 
Harbor View, and will soon commence operations. 
Ever since the fire the proprietors have been anx- 
ious to get suitable shops. The new company will 
engage extensively in shipbuilding, and will have 
ample facilities for this class of work. 


A new steam mill is to be erected on the Lowell 
town (Me.) timber tract owned by I. H. Merrill, of 
Bangor, Me., by Mr. Hazen, a Vermont manufac- 
turer. The location is a little over a mile from 
the Canadian Pacific Railway, which will run a 
spur track to the mill. Mr. Hazen expects to cut 
and manufacture about eight millions yearly. 


The Nova Scotia Steel and Forge Company, New 
Glasgow, N.S., has just completed the erection of 
its new machine shop, 175x75 feet. It has just com- 
menced the erection of a new rolling-mill plant, 
which will be continued in an iron building 250x75 
feet. This company now employs 450 hands, which 
number will be increased when the new mill is 
completed. 

The Litchfield Car and Machinery Company, 
Litchfield, [l., is just completing new brick ma 
chine shops 205xf5 feet, fitted with a 100 H P. Cor- 





liss engine, a 744 ton electric traveling crane. The 
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Bradley Hammers. 


a If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 

uy in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it widl save over any 
other similar tool. Send for circulars. 

| BRADLEY & COMPANY, Syracuse, N. Y. 

ut 

LLL LLL LLL LL Ly ly 








List iron cut gears. 

List iron cast gears. 
List brass gears. 

Gears made or cut to order. 
Treatise on gears, $1.00. 
Gear Book, fifteen cents, 
Gear cutting machinery. 
Planed bevel gears, 
George B. Grant, 
Lexington, Mass. 
Philadelphia, Pa, 





BOOKS ON BOILERS. 


THURSTON’S MANUAL OF STEAM BOIL. 
ERS, profusely illustrated. 8vo, cloth, $6.00 
THURSTON’S HANDBOOK OF ENCINE AND 

BOILER TRIALS, wie illustrations 
8vo, cloth. ... $5.00 
Mailed and preps id on receipt of price 


JNO. WILEY & SONS, NEW YORK. 





Experimental Work of every Description, 


Mechanical and Electrical. Contractors for the 
manufacture of specialties, or can furnish com- 
plete pants for their manufacture. Make Dies, 
Special Tools, Gauges, Drawings, Patterns, Models. 
Inventions perfected. 
respondence solicited. 

Send for Circular of our SENSITIVE ENEE DRILL. 


BRADY M’F’G. C0. 83 Washington St., 


BROOKLYN, N. Y. 


Estimates furnished. Cor- 
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MACHINISTS” SCALES, 


PATENT END GRADUATION 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 








Elsinore, Denmark, Nov. 17th, 1892. 
Mr. A. B. RECK, Copenhagen, Agent 


MASON REGULATOR CO., BOSTON, MASS. 


We beg to say that we have 
triple expansion engines, 


praised ; 


THE DOCK YARD AND 


tried different 
Reducing Valves for the high pressure of 160 lbs. to the lower 
of 50-100 lbs., with frequent complaints over the unreliableness 
of these; but aftor having now for several years used the Mason 
Reducing Valves, we have not only been exempt from com- 
plaints, but have, on the contrary, heard these valves much 
and can therefore recommend the Mason Reducing 
Valve as being, in our opinion, of the best construction that 
exists—reliable in all respects and quick in its regulation. 
Yours respectfully, 


formerly in the steamers with 
constructions of 


ENGINE FACTORY OF ELSINORE. 











new shops will have, besides other tools, 3 planers 
of various sizes, 1 slotting machine, 2 shapers, 8 
lathes, 1 radial drill, 1 upright drill and 1 portable 
drill, and 1 special wheel boring machine. 


The Robb Engiceering Company, Amherst, N. S., 
is enlarging its works by the addition of a brick 
building, 90x100 feet, to be used as foundry and 
engine room. It now basa boiler and blacksmith 
ing shop 50x150 feet,and a machine shop 40x135 
feet, two stories; pattern room, drafting room and 
offices. This firm was established in 1848. It was 
burned out in 1890, and rebuilt at once. It em- 
ploys ninety hands. 


Advertisement is made of a petition to the next 
Legislature for an act incorporating the Water 
town, Woodbury & Southbury Electric Railway 
Company. The plan is to commence the line at 
Hotchkissville, thence to Woodbury main street 
to Pomperaug Valley Station, to Southford Station; 
also from the Woodbury main street, through 
Minertown, to the railroad station in Watertown. 
The signers are Horace D. Curtis, Floyd F. Hitch 
cock, Arthur D. Warner, James Huntington. 


Inthe recently completed large ‘*annex ” build 
ing of the Lozier Manufacturing Co.’s establish- 
ment at Toledo, O., a * house-warming " was held, 
at which the proprietor and leading men met the 
employes, their wives and sweethearts, for an even- 
ing’s socialenjoyment. There was music, dancing. 
feasting and speech-making, during which renewed 
pledges of friendship and good will were given. 
rhe company makes bicycles, and a feature of the 
evening was an exhibition of some of their new 
products in this line for 1893. The president of the 
company stated that no general was more depend- 
ent upon the loyal support of his soldiers than was 
the proprietor of a factory upon his workmen. He 
declared his intention to do what he could to pre- 
serve che good feeling now existing. 








Machinists’ Supplies and Iron. 





New York, January 14, 1893 

Iron—American Pig—We quote standard North- 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
vrands of good quality are obtainable at $15 to 
$15.50 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.25 to $13 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20 
for Eglington. 

Antimony—The market is easy and quiet. We 
quote L. X.. 10%c. to 115¢¢.; Cookson’s, 10%4¢ to 
1074c.; Hallett’s, 1044c. to 104¢c., and U. 8S. French 
Star, I1c. 

Copper—The market is weak and nominal at 
12c. bid and 12!4c. asked by second hands for Lake 
Copper. Casting Copper is held at 1144c. to 11e, 

Lead—There are buyers of car-loads for prompt 
delivery at 3.85c., while 3.90c. is asked. Business 
is stagnant. 





Lard Oil—Prime City is quoted at 90¢c. to 92e.; 
Western on spot at &7c. to &8c 

Spelter— The nearest approach to business is 
4.20c for Pittsburgh delivery The market here is 
nominalat 4.35¢ to 4.40¢ 

Tin—The market is unsettled; sales have been 
made at 19.60e. to 19.80¢c. 


= * WANTED — 


** Situation and Help* Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion, About seven words make ating. Copy should be 
sent to reach us not later than Saturday morning for 
week's issve, Answers addressed to our 


, 
forwarded. 





the ensuing 
care will be 


Exp’d mech. draftsman, designer, wants situa- 
tion. Address Box 90, AMERICAN MACHINIST 
Wanted—A man thor'ly familiar with the con 
struct’'n & manuf‘e of injectors. B. B.. Am. Macu. 
Wanted—Salesmen on commission, to push a 
special line of mach’y. ‘“* Kirk,’ care of Am. Macn. 
Young mechanical draftsman, exp'd in steam en 
gine work, desires situation. Box 80, AM. MAcu. 
Position wanted by exp'd designer & draftsman; 
technical educat'n & shopexp. Box 81, Am. Macu. 
Anexp’d & accurate draftsman wants position; 
has good exp. in superintend’g. Box 372, Am. Macu 
Draftsman familiar with mee tools, jigs, fix 
tures, ete., desires position. H. Am. MACHINIST. 
Wanted— Two draftsmen for re ti ailin g locomotive 
drawings: no designing; must be quick, accurate & 
neat; state exp., also sal’y req'd. Box 89, Am. Mach, 
Wanted—Position by a successful foreman, mach. 
tools, eng’s, heavy and general work; good mana- 
ger; up in modern shop practice. Box 8&, AM. Macu 
Draftsman on pump and general machinery 
wants position as assistant on engine work, 
Address Practical, Box 88, AMERICAN MACHINIST, 
Wanted—A first-class tool maker, familar with 
punch and die work; good wages; steady job to 
right man. Box 92, AMERICAN MACHINIST 


A young technical graduate, with experience as 
draftsman, and who is at present in charge of a 
large foundry and eree’ing shop, desires a change. 
Box 94, AMERICAN MACHINIST, 


Position Wanted—Technical training, 12 years’ 
exp. as draftsman, pattern maker, machinist; good 
designer & can make estimates L. Bowen, 207 
MeIndoe St., Wausau, Wis. 


Wanted—Department foreman, used to small 
machine work; must be competent and a good 
manager. “a lress, stating experience, and wages 
expected, X, Box 85, AMERICAN MACHINIS1 


Wanted Situation Have had experience draft 
ing. designing, wood workiny machinery, station- 
ary and marine engines, and erecting and testing 
steam plants. Address Box 87, Am MACHINIST. 


Wanted—General foreman in machine shop, by 
firm manufacturing single and duplex steam pump* 
none but experienced man wanted. Address og 
letter, stating age, experience, references, and 
salary expected, C. B., Du Quoin, Ill. 


Wanted—At once, by the Webster Mfg.Co., a num- 
ber of first-class tool makers on tine work. Apply at 
once, stating experience in full, wages expected, 
and earliest date of commencement, Chas, FE. 
Davis, Chief Eng’r Webster Mfg. Co., Chicago, 11, 





ACKNEY 
AMMERS 





Meet all requirements more 
fully and satisfactorily than 
any other of its competitors. 
INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR CATALOGUE TO 


THE HACKNEY HAMMER 60., 


20 Johnson St., CLEVELAND, 0. 








VANDERBEEK’S 
MILLING MACHINE. 
FIVE STYLES. 

DOES STRAIGHT, CIRCULAR AND 
IRREGULAR WORK. 

THE STATES MACHINE CoO., 
HARTFORD, CONN. 





P HO tae al Little Book, 
om’ +* TO MAKEA th.p. 
CENTS? in MOTOR OR DYNAMO.’' 


pa with plans and all details. 
f ssarnn LECTRICAL REVIEW, 


“tamps 
13 Park Row, N.Y. 


Accepted. 





VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators, 


PROVIDENCE, R. I. 





Founded fourteen years ago 


7 x ” sare ag 
The and prior to 1587 known as 

i he Sanitary Engineer. 
‘he racognized authority on 
* 5 Municipal an¢ Building 
n ineerin Engineering. Recently en- 
larged by the addition of a 
department conducted, as 
RECORD is its custom, under the ad- 
regularly described and il- 

lustrated, the steam and 
power plants being a conspicuous feature. 
Published every Saturday, 5 per year to United States, 
Canada and Mexico—5 to other countries, Sample copies 
and list of its publications free. Address, 


vice of an expert, in which 
THE ENCINEERING RECORD, 


notable industrial plants are 
277 Pearl Street, 





New York. 





MARE YOUR TOOLS WITH A STEEL STAMP. 
XWE OAL STAM W's) 
123 CHAMPLAIN: = 
CLEVELAND. OH/0. ) 


SEND FOR PRICE LIST NO 4 









COMBINING 





BORING no 


TURNING MILLS 


EVERY IMPROVEMENT. 


14 SiIZES~ FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 








ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


Non- Conducting Geveitaan "te rece and Hot Water Pipes, Boilers, etc: 
SBESTOS BOILER covERrIwcs. 


H. W. 
H. W. Johns’ Asbestos Millboard, Sheathings, 


“JOHNS MANUFACTURING COMPANY, 
Building rete, Fire-Proof Paints, Liquid Paints, 


Asbestos Roofing, 


87 MAIDEN LANE, N. Y. 





Jersey Ciry, Cricaco. A Boston, Arianra, Lonoon. 
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* WANTED * 


* Situation and Help” Advertisements only inserted 
under this head, Rate 3) cents a line for each inser- 
tion. About seven words make atine. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue, Answers addressed to our 
eure will be forwarded, 





A ist- -C lass mech’! draftsman, 6 years’ exp., would 
like posi’n; N. Y. City pref'd; is familiar with small, 
automatic, & interchang’e work. Box 93, Am.Macu. 

Wanted—3 competent machinists and 2 good 
molders for dry and green sand molding in shop 
in western Pennsylvania: must be of good habits 
and reliable; to suitable men good wages will be 
paid, and a steady position offered. Aadress 
Mechanic, care AMERICAN MACHINIST. 

Mechanical engineer—first-class draftsman, de- 
signer of special mach’y for many purposes. accus- 
tomed to overseeing drawing room, shop, and field 
work, and especialiy qualified in mak’g tools for the 
economical product’n of parts in large quantities 
wants change of position. Forethought, Am. Macu. 

Wanted—A live, experienced salesman to sell en- 
gines, boilers, and transmission appliances in New 
York City and adjacent towns; applicants must 
have had previous experience in selling, or their re- 
plies will not be considered. Address Engine, Box 
86, AMERICAN MACHINIST. 

Wanted—Mech’l draftsman, who has had exp. on 
fine mach’y, small tools & fixtures, to produce accu- 
rate work; must be a good mathemat’n, thor’h & 
accurate in all his work; others will please not ap- 
ply: please state age, experience, salary wanted, 
and references. Box 91, AMERICAN MACHINIST. 

Wanted—A competent, energetic man as fore- 
man or assistant sup’t of machine works mfg. bigh 
grade engines, & doing a general business: must be 
competent to bandle 50 men to best advantage, well 
up in modern shop practice, an educated mechanic 
and good draftsman preferred; state age, exp., na- 
tionality, and salary expected. W.F., Am. MAcu. 


} MISCELLANEOUS WANTS * 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 

ng week's issue, Answers addressed to our care will 
6 forwarded, 


Cheap 2d hd lathes & planers. 8.M.York,Clev’d,0. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
For Sale—Second-hand drill] presses, engine lathes 
and planers. Dietz, Gang & Co., Cincinnati, O. 


Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J. 


Engines, special and gen. mach’y designed: ideas 
developed. A.W. Jacobi, 136 Liberty St., N. Y. 

jest Bolt Header in the world for $50. Address 
C. H. Baush & Sons, Holyoke, Mass. 


To Rent—Foundry in New England town, well 
equipped, conveniently located; machine and pat. 
tern shop in operation adjoining. W., 2, Am. MAcH- 


-Second-hand Baldwin hand 
x40", with chuck and index 
Wm. Trac y, Pittsfield. Mass. 

For Sale patch Planer (new) planes &8’x24/’x22”’, 
$375. Patterns for Iron Planer, Wood Planers, Par 
allel Vises, ete., cheap. 8. E., AM. MACHINIST. 


For Sale, 
planer 
ce nters. 


Cheap 
. planes - xT" 


Wanted—Hard ware specialties to build. Send 2! 5 
cents for ** Eureka Knife and Shears Sharpener. 
W. A. Smith & Co., 227 Eddy Street, Providence,R.I. 


To Inventors—An American wishes a new inven- 
tion of merit for Europe; has over 20 years’ experi- 
ence abroad, large acquaintance, highest standing, 
and capital. Address P. O. Box 2911, Boston, Mass. 


Special, experimenta! or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu- 
facturing. Write us. Moseley & Co., Elgin, Iil. 





DESIRABLE SECOND-HAND MACHINERY. 


LATHES, 


25 in.x 25 ft. L. W. Pond, Compound Rest, Rod Feed. 
Good order 
17 in. x 8 ft. Blaisdell, Rise and Fall Rest. Good as new 
17 in. x 6 ft. Blaisdell, Rise and Fall Rest. Good as new 
16in. x7 ft. Bement, Plain Rest, heavy fine Tool. 
Al condition 


- 


oT) 


PLANERS. 


x 8 ft. Hewes & Phillips, Spiral 

one head on rail, very fine modern 

Good as new 
Al condition 
Good as new 
Good orcer 


_ 


30 in. x 30 in. 
Geared, 
. Tool. 
in. x 15 in. x 3 ft. Wilkinson. 
22 in. x 18 in. Blaisdell Crank Planer. 
24 in. x 24 in. x 5 ft.Whitcomb Planer. 


MISCELLANEOUS. 


te 


1 4in. Hubbert & Rogers Cutting Off Machine. ‘ag condition 
120 in. Prentice Bros. Drill, Wheel Feed, wit 

Chuck. Good order 
1 20 in. eed Drill, Lever Feed, with Chuck. Good as new 
13 Spindle Barnes Drill Press. Goo 1 as new 
1 No 1 2-Spindle Garvin Drill. Good #s new 
1 No. 2 4-Spindle Garvin Drill Good as new 
1 No. 3 4-Spindle Garvin Di ill. Good as new 
1 No.2 Brown & Sharpe Screw Machine, Auto 

matic Chuck and Wire Feed Al condition 
115in.x5ft Hendey Turret Lathe. Good order 
1 15in. x 5 ft. Jones& Lamson Tur: et Lathe, with 


3-jaw Universal Chuck. Good as new 
1 No. 2 Garvin Power Miller, Swivel Vise and 

Arbor Good as new 
1 No. 4 Garvin Miller, Arm, Vise and Arbor. Al condition 
Nearly 500 other New and Second hand Tools in 

Stock. Write for list and prices. 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs. New YORK. 


SECOND-HAND AND NEW MACHINERY. 


ON HAND. 
72in.x48x33 ft. Planer 3 Heads, 





54in.x42 in. x24 tt. do 2 do 
42in.x42in.xl6ft. do 1 do 
39in.x36in.xM4 ft. do 1 do 
36in.x38in.x8ft. do Powell Al. 
30 in. x30in.x8 ft. do 1 Head, 
26in.x%@in.x7 ft. do 1 do 
2in.x%Ain.x5ft. do 1 do 


22in.x21 in.x5 ft. do 1 do 

90in, x30 ft. Triple Gear Engine Lathe, Ames Al 

50in. x30 ft. Bed, Triple Geared, ew Engine Lathe, 
30 in. x28 ft. b. W. Pond Shafting Lathe. 


Sein-is, 14, 16, 18 ft. Bed, New Engine do 
28in.x’2, 14, 16, 18 ft. do do do do 
21in.x10, 12 ft. do do do do 
20in.x 7% & 8 ft. do 2d Hand = do do 
18in.x 6, 7 & 8 ft. do New & do do do 
17in.x 8 ft. do do do do 
16in.x6 & 8 ft. do do do do do 
15 in. x3@ 6%. do do do do do 
l4in.x do do do do do 


Car ro ty Lathe Bement. 

15, 16, 18, 2 in. Crank Shapers, 
20, 24, 26 *& 30 in. Geared Shapers, 
20, 22 24, 28,30 & 36 in Drills, 
Bolt Cutters, 

Brown & Sharpe Universal Miller, 
Lot of Lincoln Pattern Millers. 
ne. 2Screw Machine. Garvin. 


Sand 4S8pindle Drills. Garvin. 
No. 75 Bliss Presses. 
1 Bk. Geared Miller. U.V.Co. Good, 


1100 and 3000 lb. Bement Steam Hammer, 
ry and 150 lb. Steam Hammer. 

0H. P. Vert. Engine. N.Y.8.8,. P. Co, 
iin. x18 in. Hor. Engine, ad Seaee. 
12 in.x24in, Corliss do 


GEO. PLACE MACHINE co., 
120 BROADWAY, NEW YORK. 


SOFT envy tnow CASTINGS. 


From \% oz. to 1000 Ibs. Small Castingsa 
Speciality. Light machinery wanted to build. 


ONTARIO IRON WORKS, 


CANANDAICUA, N. Y. 


ENGINE CASTINGS. 


tte ¢ H. P. Horizontal and 
rine 8, 16 and 60 Light 
DYNAWOS 
Fan, Vk mea Machine and 
Boat Motors. Either parts 
with instructions or_ finished 
mac pines. 825.00 
*LATIN And 
runs 30 art _ solutian, Send 
stamp for Catalogue. 











SECOND-HAND MACHINERY 


Of Modern Style, in First-class Order. 


. ENGINE LATHES. 
14 in.x 6 ft. Raise and Fall Rest, complete. Fitchburg. 
15 in.x 6 ft. do do do Lathe & Morse. 
15 in.x 6 ft. Plain and R. and F, Rests, complete, Fitchburg, 
16 in.x 6 ft. with Taper haga do do 
16 in.x & ft. Ce dale rund Res do do 
I8in.x 8 ft. Raise and Fall 2 t, do New Haven. 
20 in.xI1 ft. ri do 
20 in.x10 ft, C “ Beate Cross ¥d., o AmesMfg. Co 
20 in. xs ft, do and Chuck, . Lathe & Morse, 
22 in.x12 ft. 4 do Fitchburg. 
24 in.xl3 ft. do do do 
27 in.xl2 ft. do do do 
35 in. x14 ft. do do do 
50 in. x1 ft. do do Triple Geared. do 
PLANERS. 
21 in.x 5 ft. Old Style—Fair Order, Low Price. 
27 in.x 6 ft. Full Auto. Feeds, ete. do Pond, 
30 in.x & ft. Heavy Pattern, do Gleason. 
42 in.x 9 ft, lo do do Hewes & Phillips. 
48 in,xl2 ft. with all improvements. do Fitchburg. 
SHAPERS. 
8 in. Stroke, Crank Motion, Gould. 
Yin. do do do Extra Power, Hewes & Phillips. 
I4in. do Trav, Head, Good as new. Fitchburg. 
bin, do Frietion Style. Imp. Tilting Table. Hendey. 
15in do Crank Motion, with all improvements 
24in, do Triple Geared, do do 
DRILLS. 
20 in. Swing with Wheel Feed. Davis. 
24in. do Back Geared and Auto. Feed. Ames. 
30in. do do do do Fitchburg, 
Radial Drill, 6 ft. Arm, complete, do 


MISCELLANEOUS, 
Upright Boring and Turning Mill, 38 in. complete. 
Hor. Boring and Drilling Machine. 
Slotting Machine, Sin. Stroke, Auto. Feeds, ete., 
Gould & Eberhardt 36 in, Auto. Gear Cutter. 
Brown & Sharpe Vertical Turret Chucking Machine, 
Brown & Sharpe No. 5 Screw Machines, complete. 
Jones & Lamson No.3 do do 
Jones & Lamson‘No, 11 Screw Machine, complete with tools. 
Pratt & Whitney Profiling  achir 2 spindies, 
Boiler Bending Rolls, 5 and 10 ft., improved. 


J. J. McCABE, 
| 68 Cortlandt Street, 


NEW YORK. 


Fitchburg. 
complete, 








SUCCESSOR TO 


E. P, BULLARD’S | 


N Y. Mach’y Warerooms, | 





SEND FOR CATALOQUE. 


ASTER MACHINE SCREW CO. 
: SUA OT 











Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


Bristol’s Patent Steel Belt Lacing, 
SAVES TIME, 
SAVES BELTS, 
SAVES MONEY. 
Samples Free. 








READY TO APPLY 
THe BrisTo.ts’ Mec. Co., Watersury, Conn. 


FINISHED JOINT 





ACHINER 
or Reducing aud Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
anufacturer, 


§. W. GOODYEAR, Waterbury, Ct. 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa. 
Maker of all kinds of 


MACHINERY. 


Special facilities for Accurate 
Work. 
















Bevel Gears cut itcantahi ally 
correct, 





PALMER BROG., Mianus, Conn. 





UNIVERSAL TRIMMERS for PATTERN MAKING. 


ALL SIZES AND STYLES, 


Each machine inspected, and guaranteed to be in perfect working order, before shipment, 


RANGING IN PRICE FROM $10.00 UPWARDS. 


. L. CROCKETT, Mfrs. Agent. 


BOX 138. 


NEW AND SECOND-HAND. 


DETROIT, MICH. 





THE DEANE 


OF HOLYOKE 


) STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 





Y 
Sof 


PittssurGu. 
Cuicaco 
New Yorn 


AND OTHER FINE TOOLS 


STEEL OF THE FINEST QUALITY MADE FOR 


DIES, PUNCHES, MILLING CUTTERS, TAPS, REAMERS, 


REQUIRING GREAT ENDURANCE OF 


CUTTING EDCES. 





A NEW fossil PLATE. 











THE HANDIEST PLATE MADE. 


THE FULL MOUNTED LICHTNINC. 
These Plates have a stock with each die. The dies are our 
celebrated Adjustable a8 gypsy Dies. 
correct length and weigh 
of dies may be in use out of same set at same time. SEND 
FOR CATALOGUE. 


WILEY & RUSSELL MFC. CO., 


Each Stock is of 


to suit size of die. Several sizes 


Made by 


CREENFIELD, MASS., U. S. A. 





BOSTON: 11 & 13 Oliver St. 


'R MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


SOLE REPRESENTATIVES IN THE UNITED STATES, 


B. M. TONES & CO., 


NEW YORK: 143 Liberty St. 





P= 9 to 15 in, SWING 


Modern ‘Design. 
Valuable Features, 


CATALOGUE FREE. 








SEBASTIAN LATHE CO. 


117 & 119 Culvert St., Cincinnati, 0. 


Manufacturers of Foot and Power 


ENGINE AND SPEED LATHES, 


For General Machine and Jobbing Shop, 
Electrical and Experimental Work. 


DEALERS IN MACHINISTS’ TOOLS AND SUPPLIES. 





MANUFACTURERS OF . 


FITCHBURG 


AND OTHER s | 
SEND FOR | 
CATALOCUE E. 





18-inch Engine Lathe. 


FITCHBURG MACHINE WORKS, 


| THE CELEBRATED 


ENGINE LATHE 


“METAL. WORKING MACHINES 
| FITCHBURC, 
a MASS. 





THE J. L. 






TAYLOR 


PIPE AND NUT WRENCH. 










NS os hea 
wil 








TAYLOR PIPE & NUT weency 
1831. will 





oe "PAT® DEC.1, 








Send for Circular. 










Cc. H. REDMAN & CO., MANUFACTURERS, 
No. 216 HIGH STREET, 


NEWARK N. J 












ALL KINDS IN STOCK. 


Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM. JESSOP & SONS, LD 


TOOLS, 
DRILLS, 
DIES, &c. 















Send for = 
Cireular to Two STYLES 
and ‘ 
W orcester, Mace. FOUR SIZES 








TEE. 


FEL TY TEES 
* COLD DRAWN 








John S. Leng’s Son & Co. NewYork, 


POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WOBE, &o. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work. 
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(OQeDOrtMarhiné Too! Works 


E.P.BULLARD PROPR, BRIDGEPORT. CONN 
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AMERICAN 


JANUARY 19, 


MACHINIST 18 








DON’T ACCEPT ANY SUBSTITUTE FILE. 
INSIST ON HAVING 
NICHOLSON. 









3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


™ BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L, WILCOX, Treasurer. GEO. H. SAGE, Secretary. 
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[The above illustration—taken direct from_a photograph, shows the construction of a Machine 8. © 
designed and built by us for The Link Belt Machinery Co., at Chicago, Ill The building 
is 124 teet in width by 407 feet in length. Each side wing is 42 feet in widtn and 
two stories high. The central portion of the building is 50 feet in width, 
controlled by a hydraulic crane witha trav: Ithe full length of the 
building. This is probably one of the best designed modern 
Machine Shops to be found in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 








+ 

REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 
. co] No, INCH. PRICE. No. INCH, PRICE- 
= a8 1 34 .. $0.60 10 214... . $1.35 
os .70 11 246 1.45 
= = or .70 12 3 1.60 
se o4 114 80 13 a8 1.80 
2-a 5b 144 80 14 . 2.10 
& SA, 6....196 95 15 16 coo 
co 7 1%.... .9 16 3.25 
£5 8 134 re 17 og ... 400 
~ @ 9 2 . 1.20 18 .. . 5.00 
& 1 Set to2in. 7.80 Full Set.. . 81.0 

) 0 xy CHAS. CHUR( & CO., , ! 7 
— ~—s td. a — a. "pons ‘cee : ( " W ¢ Le€ OU N T, South Norw alk, Con n. 
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UTTIN 
UTTIN 
UTTIN 


Gi 


LELAND, FAULCONER & & NORTON CO, Detroit, Mich. 
HARD STEEL BALLS, FIREMEN 











STUDY 
| i MECHANICS 
© Oo iJ AT HOME. 
3 ' Ey Send for FREE Circu- 


I6 





lar to The Correspondence 
School of Mechanics, 
Scranton, Pa 


Flexible Metallic Fillet 


For Pattern Makers. 8 Sizes. 
H. WHITE, 44 N. 4thSt. Phila, Pa. 


Zz 
16 
For all pur- | 


| V8 
~_ Nak 
| 


‘Do you work to Standard Sizes? 


If so, write for circular showing the only Standard Inside 
| Micrometer made. 
It measures from 2% to 13 inches by thousandths. 
It is light, accurate, and convenient to use, and will lasta 
ifetime. 


| J.T. SLOCOMB & CO., Providence, R. |. 
Makers of Implements for 


BOSTON WORKS 
=, | 


| 35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, ‘SMALL OR LARGE. 
OO LIST IRON, 600 LIST BRASS. 








Perfect Spheres ,4, to 2 


inch, 
poses where it is desired to reduce friction | 





toa minimum. They are carefully ground 
and will not vary 7455 of aninch. We carry 
a complete line of 


General Machinist Tools and Supplies. 
Send for list R of Tools. 


FRASSE & CO., 
90-94 Park Row, New York City. 


American Siandard Gauge & Tool Works, 


WILMINGTON, DEL. 
















Over 


SRrieee 
bl 


ihn 





Flat Bar Gauge. 





| 3 


JAS. A. TAYLOR & CO. 


Crescent Gauge. Catalogue FREE to any Business Firm. 





THE 


LODGE & SHIPLEY 


MACHINE TOOL CO., 


108-115 CULVERT STREET, 
CINCINNATI, O., U. S. A. 








doing in the old way.” 





AN ENGINE LATHE 
A TURRET LATHE 
A PULLEY LATHE, 


One of our customers writes, ‘*‘ With one man’s labor we are doing a little 
more than five times the work in a given time with your machine than we were 


IN ONE, 
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UFFALO . BLOWERS. 


NexhpegiK kK Kis CAGES VSS 
BUFFALO eae Co., BUFFALO. N, ¥Y.- 





SIIZWE nF XR ROSE COE 








On Wood 


Overhead Beams. 





Rasa ke Lag Fer Nro. 1 


TRAVELING CRANE, 





HE AERATED FUEL COMPANY’S SYSTE 


Gives the best oil fire. Does not increase insurance, 
W.S. COLLINS, 45 and 46 Drexel B’ld’g, New York. GILBERT & BARKER MFG. CO., 


200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to 





CAPACITY, 3,000. 


8) 


PRICE OF MACHINE, - - $100.00 
Timber, Bolts, Track Iron for overhead frame, 11.50 
Send for Illustrated Circular, giving full details. 
General Agents for the U.8., SPRINGFIELD, MASS, T. SHRIVER & C ee ol 





HENRY CAREY BAIRD & CO., 


‘NDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut 8t., Philadelphia. 


tar Our New and Revised Catalogue of Practical and Scien 
uific Books, 87 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 
to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


THE FOX PATENT OPEN SIDE SHAPER. 


No springing of ram. 
No overhanging table 

Quick Return, Stroke 
Under Perfect Control. 
Can be Instantly Ad 
justed 1-16 in. or 24 in. 

No Screws to Monkey 
with. 


Powerful, Quick, 


TW WELUNGTON BELT HOLOER 


Large or smal) 
belts shifted from 
driving pulley and 
held at rest, and 
easily slipped back 
when machine is 
to be started. 

It dispenses with 
loose pulleys,saves 
belts, and is per- 
fectly safe. 

It is cheap, 

Write for descrip- 











Cut shows Holder in position tive circular and Accurate. 
beside driving pulley. price list to Write for Circular. 
COOKE & Co., THE FOX MACHINE CO,, 





7p 825 N. Front St. 
* GRAND RAPIDS, MICH. 





163 & 165 WASHINGTON STREET, NEW YORK, 


And mention American Machinist. 











| WORTHINCTON 
STEAM PUMPS 


FOR ALL DUTIES. 


Cutting 
Hot Iron 
> on heel, 
A. R. KING MEG. CO., 


ERIE, (ith & (2th Sts., 
JERSEY Cre » N. J. 


MACHINERY AND TOOLS, 
Heavy Machine Castings. 


Reni RTL NGL MNS 















HENRY R. WORTHINGTON, 
NEW YORK, 

BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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CLEVELAND TWIST DRI 


Established in Corner Lake & Kirtland Sts., Cleveland, 0 
CLEVELAND TWIST: DRILL CO, 88 oucen Victoria St., London. Eno. 
GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. Ss. A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 











Endorsed by Practical Mechanics Fverywhere. Send for Catalogue. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 
whl vie Coupling. 


SE ie be — Al. 
i be attache ved i few 
\ea inju ry to shaft or c¢ vaniie 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discounts and illustrated Price List of 20 sizes 


R, J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J.G. A. MEYER. 


This valuable series of 106 articies 
having been concluded, copies of the 
American Machinist containing 
them will be sent by mail to any —— 
in the U.S., Canada or Mexico, for $5.30, 
or single copies, 5 cts. each, postpai 





seconds without 








Order now before our stock 
of papers is exhausted. 


RACTICAL 
DRAWING.” 


ADDRESS: 
By J.G. A. MEYER. 


. J . 
This valuable series of 93 articles American Machinist, 


aaving been concluded, copies of the 
American Machinist containing 203 BROADWAY, 
NEW YORK. 








them will be sent by mail to any address 
in the U.S.,¢ Janada or Mexico, for § 5 ius 
or single copies, 5 cts. each, postpar | 











wnat b MANUFACTURES ad He @ ) S Pp a) @ R-B 4  @ N y E 


BEA Ou 
REG.TRADE MARKS. | INGOTS, CASTINGS, WIRE, SHEET &c. 


i] THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
C} 


512, ARCH ST. PHILADELPHIA PA.U.S.A. 
‘ORIGINAL MANUFACTURERS OF PHOSPHOR- 
hoa y; 4,8 BRONZE IN THE UENTE gto) STATES AND SOLE 
dphor. ronye. Makers oF "ELEPHANT BRAND PHosreHor-Bronze, 
STRANGE, BUT TRUE!! 
Tat Mew Process Raw Hine Gzars 


ASTONISH THE 
MACHINERY WORLD. 


They Outwear 
any Metal. 




















a 
CENTER INDICATOR 


Sent postpaid on receipt of $1.50. 
S. A. SMITH, 23 So. Canal St., Chicago, Ill. They require No 


> Lubricant. 





They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS 


SYRACUSE, N.Y.,U.S.A. 


STARRETT’S 


-FINE 








Warranted Accurate—Best in 
Workmanship— Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 
Athol, Mass., U.S. A. 
Lonpon Acents: Chas, Churchill & Co., Ltd., 
2t Cross St., Finsbury, E. C. 











WATERBURY, CONN. 


BUILDERS OF 


L Ee HNSON, 
pes SFP BLAKE & JO Ss 


FOR WORKING 
WIRE or SHEET METAL 


LC 

N3@) Ss 
° eb INTO ANY SHAPE DESIRED. 

vs =s7/\e3 BICYCLE MACHINERY A SPECIALTY. 


lE. W. BLISS CO., 


1 ADAMS ST., BROOKLYN, N.Y. ; 
Presses, Drop Hammers, Shears & Dies. 











"Wd ‘WIH@’‘1AQaW IInd 
‘$399436 WGCIIA Pue ptz 


THE HENDERSON MACHINE TOOL 00 






(ep MTOM 


TIC FEED PUMPS AND RECEIVERS 


For returning hot condensed water to boiler. 
STEAM PUMPS FOR ALL DUTIES. 


STEAM PUMP CO., 


WORKS, BUFFALO, N. Y. 


} THE BUFFALO 


BRANCH oFFices 76 


JOHN STREET, N. Y. 


CITY. 
57 CLINTON STREET, CHICACO, ILLS. 





1OxXe X12 


DIXON, 


THE MILLER STEAM PUMP CO., >< 


MANUFACTURERS OF 


STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 

NEW DESIGNSAND IMPROVEMENTS. 
ABSOLUTELY First CLass. 

Discounts and Terms on Application. 








‘SHIOA DUP BIWO 







WARRANTED 
THE 


Te Davioson STEAM PUMPS AND — FNGNES. 
BEST MADE. wifi 


Manufactured by 


M. T. DAVIDSON. 


i PRINCIPAL OFFICE AND WORKS, as 53 Keap St., Brooklyn, N. Y, 
BRANCH OFFICES: 


7 rY STREET, NEW —— 
ft OLIVER STREET. BOSTON 









RUE’S “LITTLE GIANT” 


yy 


Non-Lifting or Lifting, for Stationary, Marine — 


RUE MFG, CO., 


and Portable Boilers, 
tests for years,and are the best, most reliable T 
and easiest operated Injectors in market. 


Send for our New 1892 Catalogue, containing also useful R 
general information on the attaching and using of Injectors. 


118 N. 9th Street, Philadelphia, Pa. S 


Have stood the severest E 
























Set of 9 Mandrels 
Takes from 1 in. to 7 ins, 
London House: CHAS. CHURCHILL & CO., L’t’d, 21 Cross St., Finsbury, London, E. C., Eng, 





VERITABLE INSIDE CHUCK! 
NICHOLSON'S m r) 


ue aman 








mee W. H. NICHOLSON & CO0., 





WILKES-BARRE, PA, 








BALLS 


For all Anti-Friction Pur ore 


STEEL BALLS from 3 


READY FOR IMMEDIATE SHIPMENT. 
Sizes up to 3” in a short time. 
steel all sizes above 4”, 


GRANT ANTI-FRICTION BALL CO., Fitchburg, Mass. 


to :" 


Aluminoid hard as hardened tool 
Write for prices and samples. 








Regulation 


POP 


Trap. 


application. 


211 Bace St., Phila. 


Petes of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 


SAFETY VALVES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 

‘Reliable’? Steam 


Cc ahaa free on 











FINISHED 





MANUFACTURERS OF 


Sheet Metal Presses, Shears, Tools, Etc, 


Machinists’ Shapers, Milling Machines 


ANDO SPECIAL MACHINES. 


Corres olicited. 


<> 
4/ 
Of FF Foil | 
Western Office, 14 N. CANAL ST., CHICAGO. 
OWNERS OF 


THe STILES & PARKER PRESSCO. 












HEXAGON 


NUTS 


OUR CLAIMS: 
Made from best Stock, 
Practically true to Gauge 
Perfect Hexagon for close-fit- 


ting Wrenches. 


Uniformity of Thread. 
PROMPT SHIPMENTS. 


LOW PRICE 


Write for Prices,Ete., to 


nN sds LACH C0,, Manufacturers, 


| Wilmington, Delaware, U.S. A. 


| For Sale by CHAS. CHURCHILL & CO., Ltd. 


21 Cross St., Finsbury, London, England. 


THE PERKINS DRAW STROKE ieee 


An Indispe 
. or ve Bench 
ork . Latest ou 
i onan: Infringers 
secut 1 





"PERKINS & CO., 
Grand Rapids, M 
STOCKS, NEAVE & €0O., 
Manchester, Englar 


'HE STANDARD REYOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provipoence, R. I. Boston, Mass. 











Send for Circular. 


Registers 2.000 
Revolutions 


P.H.&jF.M.ROOTS, 


Connersville, Indiana, 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 


Patent Stop Motion. 








ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Reots’ Founsey Suewers, Gas Exhausters, etc. 
S. S, TOWNSE} 1, Agt. y 163 & 165 WASHINGTON ST 


COOKE & C0, Selling Agts. f NEW YORK, 





In Writing, Please Mention This Papers 


























1893 


COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 
AND REMOVING 
WATER, OIL, GREASE 
And Other Impurities from 
Exhaust Steam. 

30 DAYS TRIAL. 
Efficiency Guaranteed. 

Send fer Cirenlar and Price List. 


Harrison Safety Boiler W'ks, 


JANUARY 19, 











Germantown Junction, Phila., Pa. 


AME RIC A N 


MARKING MACHINE, 


For rolling 
trade-marks 

on flat or round 
Iron or Stec/ surfaces. 
Used by 

Cutlery, 

Pistol, 

Twist Drill, 

Wrench, and many 
other mfrs. 

200 in use. 

Read up. 

Catalogue “B"’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 





Manufacturers of 


Portable Drills, Hand Dril 


ELECTRIC MOTORS 


yed f 


Presses and other machinery. 


ELECTRIC GENERATORS 


* Complete Power Plants. 








TTHOS. H. DALLETT & C0,, 


York St, & Sedgley Ave., Philadelphia, 


Shell Drills, Light Drill Presses. 


Specially adapt- “FJ 


Machine Tools, Cranes, Elevators, Pumps, 


Is, Boiler 


or driving 


For instal- 
ylation of 








THE ONEIDA MFG. CHUCK CO., 


- &. A. 
MANUFACTURERS OF Peaks 


ONEIDA, N. Y., 


LATHE AND DRILL CHUCKS. 
THE LIM@§bLeE 
sgripping mec hanism three unequaled principles known in the field of 
chanies, namely, the eccentric, lever and screw. 


Mt relative proportion in this tool we are enabled to offer a much superior * 
guaranteed to meet the claims we make for them. 


HERCULES DRILL CHUCK, combines in 


In their combination 





Write for Catalogue. 





NORTON 


CMGRY WHEEL C0,, 


WORCESTER, MASS. 


Send for Illustrated Catalogue. 








CRANES, PORTABLE HOISTS, 


SEND FOR GAT ALONE. 


EE HA 





OVERHEAD TRACK TROLLEYS. 


‘i i WA 








MARIS AND BEEKLEY, 


© Fr: © 
2343 & 2345 
Callowhill St., 


mS 
| 1 | PHILADELPHIA, PA. 














Send for Cirenlars 
and References. 


HIGH arECo POWER 


TRAVELING CRANES. 
DRIVEN BY ROPE OR ELECTRIC 
ht il BY 
ALFRED BOX & CO., 


Front, Poplar and Canal Sts, 
PHILADELPHIA, PA. 








ak) 


via 


PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 









== Water Tool Grinder. 





INTERESTING, 
INSTRUCTIVE. 


Our new pamphlet on lubricating by 
means of Pure Flake Graphite. Send fora 


COPY. JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 


MOFFET PORTABLE DRILL. 










UNSURPASSED Weighs 42 Ibs. anc 
drills from 3 to 
ASA 1% inches diam 


eter. 


REAMER. 


Will work in 
any position. 


Runs with Steam 
—-OoR— 


Compressed Air, 


J.G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 





—OF— 
[RON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO, 











82 River Street, NEW HAVEN, CONN. 


N MACHINIST 15 


“| Mexia Chuck be, rormel i Han aga Enya byl we 


/ nder Westcott's Patent. 


LATHE Capacity sa Bela Hebel ih 


Approxi 
lhamet 


Manufacturers of all kinds of 


spotted 


Doubie Grip.’ 
i] s 


No. Holding Drills 


—AND— 
DRILL) | 


CHUCKS. 


END FOR ‘ILLUSTRATED CATALOGU E. 


“THE HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Universal Chucks, independent 
Chucks, Combination Chucks, 


Of Every Description. Send for 52 page Illustrated Catalogue, 


The E. HORTON & SON CO., Windsor Locks, Conn., U. §. A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch, 
in stock three sizes—8 inch, 10 inch and 12 inch. 


Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CoO., 


HIARTEORD, CONN, 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
pre vements which greatly increase 
the durability and accuracy of our 
too ‘Is Viease investigate ourciaims, 
We carry a large variety in stock, 
and design chucks and chuc king 
tools for special purposes. Have 
you read our late catalogue! 


we Cor BS 





5 
. i 












Ve now carry 








SECTION INDPT. 


PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 





1884 PAT. 





SKINNER 


CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS, 

y ——Also, DRILL CHUCKS.— 

SKINNER CHUCK CO., 


NEW BRITAIN, CONN, 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 


Chucks Smt 


Senet. Easiest to change. Best finish. Reversible 
Jaws (patented) givin ag Gohangesinel indin every possible 






> CHUCKS 


2 r ALL STYLES. 
See” ~NEWREVERSIBLE JAWS 
— (DOVETAILED). 
1 Catalogue Now Ready. 
THE HOGGSON & PETTIS MFG. CO., 
ist. 1349. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUCK. 


For either straight or taper Shank Drills. 
Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com 





Send rs CATALOGUE. 








mon Friction Chuck. | desired position, NEW JE, illustrated, sent 
ret , free. Liberal discounts, Prompt sbi road Address 
Write for Illustrated WM. WHITLOCK, MANUFACTURER, 


132d Street and Park Ave. -» New York City. 


HEASHELL FLUE WELDER 


Will weld any size flues 
in superior manner, the , 
weld being 
perfectly 
smooth in- 


Price List and Discounts 








to 


= 
THE PRATT CHUCK CO., 
Clayville, N. Y.. U. S. A. 


Jordan Planer Chucks, 


SEND FOR CIRCULAR. 


weg C.W. JORDAN, 
=v 4 Wayne St. 
WORCESTER, MASS, 
























PBCOCVSCVOVOISVSIPVSPVSSDWD side and 
ALUMINU | out. Welds 
M 8 200 loco 
FE EE motive flues per 
day. 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, New York, 
Offer Pure Aluminum in Ingots, Slabs, 


Sheet, Wire and Castings at lowest market 
rates. 


Send for circular 


HETHERINGTON 
& BERNER, 
Indianapolis, Ind. 


™—-* 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
ee 


7 The EVANS, FRICTION CONES, 


PATENTED “i Thousands of Sets of VARIABLE SPEED 
 ——— at CONE PULLEYS in Ms... driving all kinds of 
sated tae machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


95 Water Street, BOSTON MASS, 


AYDRAULIC MACHINERY, 


PRESSES, PUMPS, PUNCHES, 


oe 


é 






















Punch for Web of Rail 


JACKS, VALVWES, FITTINGS, 
PACKINGS, 


ACCUMULATORS, 


WATSON & STILLMAN, Mfrs... 


204, 206, 208 & 210 E. 43d 8t., New York. 








Forging Press 
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PUTNAM MACHINE COMPANY, 
ORIGINAL BUILDERS 48, STANDARD, 


PUTNAM =a SEMI- -STANDARD, 


AUTOMATIC ENGINES. 


IRON PLANERS, BOLT 
CUTTERS, UPRIGHT 
DRILLS, MILLING MA- 
CHINES, SHAPERS, | = 
SLOTTERS, ‘ggpaainatia = 
TOOLS, ETC 


UNIVERSAL i Ta 


made on the most ap- 
proved plans. Are 
P strictly first class 
in workman 
ot mate- 
- rial and de- 
sign, and are 
warranted as 
such. Forquick 
adjustments, 
rapid _ produc- 
tion of fine work 
and convenience 
of operation 
é { they are unex- 
oiled. Sold on their merits. 

Satisfaction guaranteed. Address for full par- 


ticulars, LANDIS BROS., Mifrs., 
Waynesboro, Pa 


JOHN BECKER MANUFACTURING CO., 


MANUFACTURERS OF 


VERTICAL 


MILLING MACHINES, 
TOOLS 


AND 


MACHINERY. 


BRASS 
FOUNDERS 


meegtey «= Water tt, 
THE BECKER n VERTICAL ee ht tehburg, Mass 







REGULAR 
- LATHES. 
FITCHBURG, - MASS. 





 sem-Qtnndard \ 
Lathe, 

























A. FA a K E N A .U, 
11th Street & Ridge Ave., Philadelphia, Pa. 


MANUFACTURER OF 
SUPERIOR 14-INCRH LATHES, TOOL 


GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed 


HAMILTON 
MACHINE T00L C0, 


N. F. Cor. Water & Market Sts, 
Hamilton, Ohio, U.S. A. 


TO teen, MODERN 


Pk Seen ! a) .),) n. w 26’’and 32” Back Geared and 
- Power Feed 


DRILL PANGS) 


A SPECIALTY. 
Correspondence Solicited. 

















GEO. 0. WALCOTT & SON, |g) TAPPING 
une : cae) Leland Tapping Attachment, 
HAMPDEN TOOL CO., 


HOLYOKE, MASS. 


PRICES REDUCED. 


DOES NOT BREAK | TAPS. 


y ] Can be operated by anyone. Requires no 
Wi adjustment from one size of tap tc to another 





pd : MICH. 
a Se = = = Write us for Photo 
and Prices. 


Is free from all adjustable frictions, &c., tha) 





m require ecientific treatment continually. 
Send for Circular, 











Send for Catalogue. 
operation requiring high, even and controllable 
temperature. 


No. S80 NASSAU ST., 


American Gas Furnace Co., 


OIL GAS PLANTS 


AND 


GAS BLAST FURNACES. 


Estimates made for any mechanical 


NEW YORK. 





THE ply TOOL CO., 





SOLID AND 


Cleveland, Ohio. 


TWIST DRILLS 


INCREASE 


SHELL REAMERS, MILLING CUTTERS, TAPS, SOCKETS. 


“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS, 








THE INGERSOLL 7 — CO., ROCKFORD, ILLS., U.S. A. 





SLAB MILLING MACHINES 


UP TO 36 INCHES WIDE. 


fae —e Milling etl ant Size oF Shape. 








. “HORIZONTAL. BORING AND MILLING MACHINE. 


Send for Descriptive Circular of this Machine, it has many improved features, 








BICKFORD DRILL CO. 


BUILDERS OF 


UPRIGHT 


AND 


UNIVERSAL 


RADIAL DRILLS. 
BORING and TURN- 
ING MILLS. 


CINCINNATI, O. 






i 
™ 


ET, 















THE BEST WORKMEN 


ARE USING 


GROBET SWISS FILES. 


MONTGOMERY & C0., 
105 FULTON ST., 
NEW YORK CITY. 




















RADIAL| 


HURLBUT’S 










“a” Centering 
— Machine. 


Sizes, 2’’, 3’, 4’”, 6’, 6” 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 

South Sudbury, Mass. 
mz Chas. Churchill & Co., Ltd., 

_ Agents, 2: Cross St, , London, 
- England, 





W.C. YOUNG M'F'G CO.,"°H"" 
FootLathes, Engine Lathes, 


THE McNAULL 
em of UNIVERSAL RADIAL 


DRILL. 


Patented. 


BEST THING OUT. 
Write for circulars to 


— McNAULL 
—__— Math. &Fiy.Co,, 


RONCEVERTE, 











Ww. VA. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 








Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


-> tee 








—-— 


THIS CUT REPRESENTS OUR SHOPS. 


They contain over one acre of floor spac 


LINE OF ENGINE LATHES FROM 10 TO 30 INCHES SWING. 


e and were built especially for the manufacture of our STANDARD 


Watch the illustrations ot Jur 


product to appear in this space hereafter from wee 2k to week. 
MANNING, MAXWELL & MOORE, Selling Agents, 111 Liberty St., N. Y., and 515 Phenix Building, Chicago. 


lid AL aE AR MN 


ma | “ai tell 


EEE 
aff U » Hat 
a 

















F-EREED & 00, 


MACHINISTS TOOLS 
WORCESTER MASS.,USA 


sh LATHE 













PATENTED. 
With New and Valuable Features, 


MADE ONLY BY THE 
ADFORD MILL CO., 


8th and Evans, CINCINNATI, O. 
London House: CHAS CHURCHILLL & CO., L’t'd. 
21 Cross St., Finsbury, London, E. C . Eng. 











OUR SPECIALTY 


er and GEARED SHAPERS. 


. STEPTOE & CO., Cincinnati, 0. 
Geo. Place Machine Co., Agents, New York. 














PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 


ano TWIST DRILL GAGE 


J WYKE & CO E Boston, Mass 


MFR'S FINE MACHINISTS TOOLS, 


SEND FOR LISTS 
CHAS CHURCHILL& CO.,LTD, AGTS. 
21 CRossSrT. Finspury, LONDON ENG. 














ENCINE LATHE. 


22 in. x 8 ft., 10 ft.. 12 ft., 14 ft. x 16 ft. 
LATEST IMPROVED 


ENCINE LATHES. 
Patent Radial Drills a Specialty. 








ADDRESS 


DIETZ, GANG & CO.,|" 
58 & 6O PENN ST., 


CINCINNATI, O., U.S.A. 


gp 0.H.BAUSH & SONS, 


HOLYOKE, MASS. 











Manufacturers of 


POST, 


ep SUSPENDED 


AND 


Wal Rat Drills 


From the 
smallest to 
the largest 








New Haven Manf’g Co., 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 





2 BY 24FLAT TURRET 
arewe 









" . ah e 7 Send for 
= ia CATALOGUE = 
~ for ’92. 

JONES & LAMSON MACHINE CO., 


Springfield, Vt., U.S. A. 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 





DETROIT, MICH. 














The. =Ehennoh ins Machine. Go. 


IE Macas 


Bini CUTTER, »y, 
6 REAMER GRINDERS. - 
mana CTT avai alat-¥ lah 


ER 









BARNES’ 


7 UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W. E.G JOHN BARNES 60, 





ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., LTD., 
21 Cross ST., FINSBURY. 


1995 Ruby St., Rockford, 111. 


LONDON, E.C., ENG. 





'D. SAUNDERS’ SONS, 


MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for Pipe Work, etc. 















The No. 4B Machine for Cutting and quam 
Pipe Lin. to4in., by HAND or POWER. 


SEND FOR CATALOGUE TO 
21 Atherton St., YONKERS, N. Y. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





Manufacturers of 


J Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross 8t., Finsbury, London, 


GAGE maa CHINE WORKS, 


MANUFACTURERS 
OF 














FOX & TURRET 
LATHES 
A SPECIALTY. nae 





BARKER’S IMPROVED 
CENTER GRINDING MACHINE. 


Price, $10. NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


WM. BARKER & CO., Cincinnati, Ohio. 





SEND FOR CIRCULAR. 








(4 BORING AND 
aby, TURNING 
| MILLS, 


» 4,6, 8 6 Ft. Swing. 
Fy a _B. ‘Bickford, 
eS : Lakeport, NH 


- ae —<. 




















Verticat Dari Presses, 12 to 52 
7 inchswing. Radial Drills, 4 to 10 ft. 
swing. Boiler Makers’ Drills, Bridge 
and Ship Builders’ Drills, Gang Drills, 
and other Drilling Machinery. Engine 
Lathes, 12 to 24in. swing. Send for 
Catalogue. 

PRENTICE BROS., 


WORCESTER, MASS. 


r 


>> Upright 
Drills. 


The Snyder celebrated 
Upright Drills with 
latest improvements are 
} what you want. Con- 
; sumers say they excel 
ol o4 for general or special 
Machine Shop work. For 

sale by leading Machine 
{ Tool dealers, 


« JE, Bnyder, 


WORCESTER, 
MASS., 
U.S. A. 















Swing. 


We 
Aa", 2 


. 36” 





FOR HAND OR POWEB. 


MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS, 





66 CARDEN ST., BRIDCEPORT, CONN. 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


Pipe Outting and Threading Machinery, 








MILLING CUTTERS. 


W. D. FORBES & CO., 
ENGINEERS, 
HOBOKEN, N. J. 


FINE TOOLS. 





SEND US A POSTAL NOTE 





(DON’T SEND US ANY STAMPS) 
ind we will send you by mail, prepaid, a sample 
ONE-INCH “SKELETON” PIPE DIE. 
EITHER 2% square by % thick, or 2% square b) 
hick—which may be returned to us tf not satisfactors 

This ts a cheap and tty 4 plan to learn all about ¢ 
tool far too good for you to be ignorant of—that is, 
you use any pipe threading tool 


PANCOAST & “MAULE, 


Philadelphia, U.5 A 


ELECTRIC 
CRANES 


AND 


TOOLS. 
PAWLING & HARNISGHFEGER, 





BUILDERS, 
MILWAUKEE, Wis. 





BAND SAW, with Patent 


Guide. Does not Lreak more 


than one or two saws 





year. we ‘an prove that 
partie 8 bre ke only one blade 
a five years. 


498-510 W. 4ist STREET, 


NEW YORK, 


MANUFACTURER OF 


UNEQUALED 


| WOOD-WORKING . 
| MACHINERY, 


er SPECIALLY ADAPTED FOR FOUN- 
DRY PaTTERN SHoPS, SHIP 
Bui_pers, Car SHoPS, CTC. 





DOUBLE FEED PLANER, Will 


plune 26 
inches wide and l0 inches thick. Will beat 


any other Planer. 


Send for Cat. ‘‘A.’’ 
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PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc. 
—— INJECTORS FOR ALL CLASSES OF BOILERS. 


THE LON & ALL UTR 


Double, Single. Angle-Bar, 
Gang, ‘Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
Send for New Catalogue. —= 








a, 
OHIO, 








WM, SELLERS & C0,, Incorporated. 











The DETRICK & HARVEY 
MACHINE C0., 


Baltimore, Md. . 









THE ACME MACHINERY CO. 


LEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 


Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES 


FIRST PREMIUM CINCINNATI 


New Automatic 












PAT. DEC. 5, 1882. 
aoe DEC. rt 1883. 
AUG, 25, 1585, 










GIANT KEY SEATER. 
Rack-C poem Attachment 
ey-making [ Mac oe 
VALLEY MACH 
SAGINAW, Mire HL. 

The Falls Rivet & panne 
Co., of Cuyahoga Falls, e 
have a Ke y Seater made > 
another firm say the Giant 
is the best Key Seater on the 


THREADING market. The Marinette Iron 

AND ore West aay poy rd 

« rienced with other Key Seat- 
TAPPING 


ere, say the Giant is superior 
in every respect. ee : & 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is pe rsonally 
familiar with the principal 
Key Seaters, and that the 
Giant leads them all. 
Charles Churchill & Co., Limited, 


~ MACHINE. 


WE WILL GUARANTEE THIS MACHINE TO 
do accurate BOLT THREADING more rapidly than any other 
machine made. 
Changes from one size toanother can be madein one minute 
No complicated head to get out of order 


BUILTIN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 








LONDON AGENTS: 
21 Cross St., Finsbury, E. C. 





WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfield, Ghio, U.S. A. 


THE VERNON COUNTING REGISTER. 


Positive Motion,Steel 
Gearing, Brass Wheels. 


Absolutely Accurate 
at High Speed. 





1893 
CATALOG’S NOW READY 
STANDARD TOOL CO., 


ATHOL Mass., U.S A. 
MANUFACTURERS OF 


MACHINISTS’ FINE TOOLS. 


For Counting Strokes 
of Engines, Pumps 
Speed of pein J an 
Automatic Machines, 
Registering “Fares in 
Turnstiles, etc., etc. 


THE DAVIDS MACHINE WORKS, 


MANUFACTURERS AND SOLE AGENTS. 
Orrices: 129 WORTH ST., NEW YORK 











BEMENT, MILES & CO, 


i OF 


METAL-WORKING 
MACHINE TOOLS 


FOR RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 

STEAM FORGES, SHIP YARDS, 

BOILER SHOPS, BRIDGE 

WORKS, ETC. 


New York Office, Equitable Building. 
GEORGE PLACE, Agent. 


Phila delphia, Pa. 









SSSas3s a= : 


NEW 63-INCH LATHE. 





THE HILLES & JONES CO., WILMINGTON, DEL., 


MANUFACTURERS OF 


MACHINE ete 


——} | ——{ 
| si 


Yin a 













a Boiler Makers, Bridge Builders, Ship Bullders, Rail- 


road eat Locomotive and Car Builders, etc. 





Improved 
Boiler Plate 
Planer, 





Fight Sizes, 














& GORDON, * 


WORCESTER, 
MASS. 

































[he Morton Key-Seating Machine 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 144-inch hole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key 

Will cut through 4-foot hub, ote A 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule. Our new binding attachment saves 
three-fourtbs of the time used on any other machine 
for binding work on. Our machine will cuta key- 
way and make a key to fit it 

For particulars address “THE aren M’E’G 
CO., MUSKEGON HEIGHTS. MICH 


THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CoO., 
“ii, LS nape St., 









The cut represents 
our Stationary and 


Portable Key - Seat 
ing Machine. which 
fully meets all the 
requirements of 4 








machine shop, They are furnished 
with one, two or three Arbors, as 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide. 

1 15-16 inches Arbor works 
in all bores from 1 15-16 
inches to 3 inches diameter, 
and cuts seats 12 inches 
long. 

2 7-16 inches Arbor works in all bores from 2 7-16 inches to 
@ inches diameter, and cuts seats 16 inches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches to 
14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut in holes 
as small as 1 inch diameter, by one passage of the cutter. 

If the work is heavy and too ‘arge to be placed on machine it 
can be detached from stand and used as portable machine 


Send for Circular. 














i : o eee HTN 


ee 


















MANUFACTURERS OF 





SEND FOR CATALOGUE. 


P. BLAISDELL & CO., 


ACHINISTS TOOLS, 


WORCESTER, MASS. 










\ 


—— 


—_ — = 
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MENTION THIS PAPER, 


ROBERT POOLE & SON CO 
ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST-CLASS OF WORK 


BALTIMORE, MD. 














LOW WATER ALARM 


Protect your Boilers 
and your Lives. 

Burn less coal, and 
have the satisfaction of 
feeling safe, by using 


ASHLEY’S ALARM. 


It will prove a good 
» investment, 





> Ashley Enoineering Co, 


136 Liberty Street, 
New Yorx City. 
Agents wanted in every State. 


»DRY STEAM. 


ENGINE 
Simpson's Centrifugal 
Steam Separator. 











For Supplying Clean and Dry Steam 
to Engines, Dry Houses, ete 
Place 


Separator as close to engine 


as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as nvenience may require; 
also used in conveying steam 05 & Lm 
tances, for Steam Hammers, Dry Ho 
Water Gas Generators, and van all. a 
poses where Dry Steam is necessary. 


(EYSTONE ENGINE & MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia. 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 

Simple, Compound and Triple-Expansion Engines. 

a: HIGH-PRESSURE BOILERS. 

oee””=>-_ Complete Steam Power Plants of Highest Attamable Efficiency 

=—_ address BUCKEYE ENGINE CO., Salem, 0. 

Or SALES ACENTS: 


NGINE co. °S SALES AGENCY, H. T. TT No. 10 Telephone Building, New York Cit 
Wy mEYE ENGI John Hancock Bld’g, Boston, Mass. . W. ROBINSON, 97 Washington St.. Chicago, lit. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. i “FISH, No. 61 First St., San Francisco, Cal. 
. MORSE, 511 Commercial "Building, St. Louis, Mo. J. M.ARTHUR & cO., Portland, Uregon. 


“OTTO” GAS ENGINE WORKS.) GAC = GASOLINE ENGINES 


SCHLEICHER, SCHUMM & CO., 
904 & Walnut Streets, 151 Monres Steet, STATIONARY and PORTABLE. All Sizes. 
= Dwarfs i in Size, but 


Philadelphia, Chicago. _ Giant St th. 
; , . iants in ren 
New York Agency, 18 Vesey St. Expense one po an 


35,000 SOLD. B Ex per horse power 


Rand requires but little 
yattention to run them 
MANY NEW IMPROVEMENTS 
FOR USE WITH 


y Every Engine 
Guarantee Full 
cere ulars free by mail 
COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 


fention this paper 
—VAN DUZEN 

OR GASOLINE. 
COMBINED 


GAS & GASOLINE ENGINE CO. Cincinnati, 0. 
“OTTO” GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


Almond Drill Chuck 


c Sold at all Machinists’ 
—_ Supply Stores. 
T. R. ALMOND, 
838 & 85 Washington bt. 
BRookEtyry, N. Y. 
















_AMES IRON WORKS, 
x OSWEGO, N. Y. 
ze a i ‘€ a — =  , 






















FROM 1-4 TO 15,000 LBs, WEIGHT. 

True to pattern, sound, solid, free from blow- holes and of great 
strength. 

Stronger and more durable than iron forgingsin any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50.000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, ete., for Locomotives. 

STEEL CASTINGS ot every description. 
Send for Circulars and prices to 


A T N f c CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St.. Philadelphia, Pa. 


ee iam = 


er 4 

















FUFFEL& ESSER Co ~ pot am k “Fine c cum ings by ed 4 prance —— 
equal to nand cut work in Bronze, Bras 
K NEW YORK 0.4 DSS WARREN Sr. Aluminum, and German Silver. Machin- 
NO AND CHICAGO, ery Name- Plates lo cents per sq. inch. 
Manufacturers of ¥ ' 


mm, GUIDE 
mHPULLEYS 


FOR 
Light Belts. 
JOHN ROYLE & SONS, 


PATERSON, 


KY ' Drawing Materials, 
“4 Surveying Instru- 
3 ments, &. - 


—s 
Pe ani TS 4 

Pn Drawing Rleeeteiiatie. Extra eal Rest ¢ uality, 
German Drawing Instruments, Paragon, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers. Scales, | | 
Triangles, T-Squares, Slide Rules, Standard Profile and | |! 
Cross-section Papers. Catalogue to professional people on | ‘| 
application, 








IF WOU WISH TO OBTAIN 


Dry Steam 


Write Postal for copy of our New Book, ** How to Obtain Dry S.eam,’’ Mailed free 


THE POND ENCINEERINC CO. 


Offices: 


sT. LOUIS, CHICAGO, KANSAS 


CONOVER 
CONDENSERS. | 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


Say HANDSOME CATALOCUE FREE. 
7 THE CONOVER MFG. C0., 95 Liberty St., N.Y. ; 

If you have a gas engine and wish to lubricate same effectually put on 
one of LUNKENHEIMER’S GAS UNGINE LUBRICATORS. <A _ very 
desirable cup and fully warranted. Our Catalogue gives full particulars of 
Send for one and mention the AMERI- 


CiTyY. 














this and numerous other specialties. 
OAN Macainist, 


THE LUNKENHEIMER COMPANY. 


“ta Bega SUCCESSOR TO 
riy.s3s. ‘The Lunkenheimer Brass Mfg. Co., Cincinnati, Ohio, U.S. A. 





EORG ENGINEERING CO., Ltd. 


OFFICE AND WORKS: 
AMHERST, NOVA SCOTIA. 


PERFECT ALIGNMENT. 


ROBB-ARMSTRONG ENGINE, 


Containing all the best points of Standard American 
High Speed Engines and severalimprovements. Prof. 
Sweet's Straight Line Governor and Valve. The 
Coffin Throttle. Armstrong's Crosshead, Valve, Gear 
and Oiling Devices. Interchangeable parts. 
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| @auees  N 
OF IMPROVED re 
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CORLISS STEAM ENGINES 


in purl VARIETY~ 


[omecere Poyy tee 











Co NTRACTS 
TAKEN FOR 








WAY — 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES. 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 
Electric High Speed Engines and 
(Tandem Compound.) Ice-Making and Refrigerating Machinery. 












ce’ het IRON WORKS CO. 


MEADVILLE, PA. 
New York, 15 Cortlandt St 
Chicago, 4'8 net of Commerce. 
Sole Manufacturers of the 


* "Dja & Chure” Automate Cut-of Engine 


Single, Tandem Compound, and Triple Expansion. 
: Horizontal Tubular and Manning Vertical Boilers. 


> ENGINES 


H WESTON ENGINE CO., 
Wi PAINTED POST, N. Y. 
REPRESENTATIVES 
=" JULIAN SCHOLL & CO., 126 Lit. ty St., N.Y. 
GEO. D. HOFFMAN 82 Lake St., Chicago. 
H.M.SCIPLE & CO., 3d & Arch Sts. Phila, Pa 


: — 





AUTOMATIC 
WIGtit _ ED 





WESTON 


HIGH PRESSURE BOILERS ¥ 


AND 


COMPLETE POWER PLANTS © 











No other enginehasa perfectly balanced valve. 


OUR GUARANTEE.WHO DARE MEET Th 


The engine shall not run one revolution slower 
hen fully loaded than when running empty,and 4 educ-firy 
tion of boiler pressure from the greatest to that necessayy)) , 
to do the work, will not reduce the speed of engine one ' 
revolution. Any engine filing to meet this guarantee 2a ™ i , 
becomes the property of the purchaser upon pay--#. “ ae 
ment of one dollar Send for Catalogue. J. H MCE 
WEN Mere @ 


RIDGWAY, PA. 


4| Liberty St. New York. NY. 
Biane h Offices, Washington Ave. St.Louis, /\o. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


BRANCH OFFICES: 
165 Washington St., 


¥y. 
46 N. 7th St., P hilasiel Iphi a. 
TI Haverhill St., Boston. 


(OR 








28 W, Randolph St., Chicago 
99 ist Ave., Pittsburgh 
179 Race St., Cincinnati. 














LISS ;X NCINES. 


HIGHEST ECONOMY. CLOSEST REGULATION. 
TANDEM OR TWIN CONDENSING OR 
COMPOUND. NON-CONDENSING. 


50 H. P. to 2,000 H. P. 
Catalogue Ready. M. C. BULLOCK MFG. CO.., 


26 W. Washington St., Chicago. 


CASE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation. 
The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 214 to 25 H. P. 
Manufactured by THE J. T. CASE ENGINE CO., 


NEW BRITAIN, CONN., WM. T. HINE, Gen’l Sales o ae. 


PIERCE & MILLER ENGINEERING CO., Selling Agent 
York and Export, 42 Cortlandt Street, N. Y 


mM J. WH. & D, LAKE CO,, <-Se HORNELLSVILLE, N.Y, 










for New 















MANUFACTURERS OF : Gr {hen The Simplest, 
FRICTION CLUTCH. bozwn Strongest and Best 


Ee ees Clutch Pulley @ 
iz made. Adapted 


‘ Vi, to light or heavy 
Ps work, stopping and 
starting machines easily 


and quickly without jar. 
UPRIGHT, HORIZONTAL AND MARINE 7 


g| wremat, omantat ame mane ic) FRISBIE FRICTION 
ci serersapisi S|! PULLEYS » CLUTCHES. 





Tools, Castings and Experimental Materials 4 y 
THE D. FRISBIE CO., 


for Amateur Mechanics and Inventors. ¢ "G3 
114 LIBERTY STREET, - 





106 & 108 Liberty St, 
NEW YORK CITY, 


St A. L. WEED & CO., "Ss 


NEW YORE 
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BROWN & SHARPE MFG. C0 THE PRATT & WHITNEY CO. 
lye a HARTFORD, CONN. 
PROVIDENCE, R. I. 


SODA KETTLE. 


This Kettle is used for cleaning or removing 


grease and dirt trom small tools or parts of 
machines. A coil of steam pipe is employed to 
thoroughly heat the water,in which a quantity 
of soda has been placed, and the pieves immersed 
in the solution become so warm that when taken 
out they dry without rusting. 

Outside diameter of top ‘ple ate, 38’; diameter 
of Kettle. 20’: diameter of inside coil of pipe, 
24’: height from floor to top of flange, 37” 
de »pth of Kettle, 22’’; diameter of wire b: isket or 


cage for receiving the work, 11” 


MACHINE TOOLS 
} On Exhibition at 23 South Canal St., 


CHICAGO, ILL. 
S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


a eeees a TOOLS. 
-SLOTTING MACHINES. 


-inch stroke to 54-inch stroke. 

















In sizes from 6'4 
Cutter-bar counterbalanced and provided with 
quick return motion. Feeds are longitudinal, 


transverse and circular, all automatic. 





Special Iron and Steel-working machinery for 
all classes of machine shops. 


few p pe 
a der Correspondence solicited. 
es 
— NEW YORK, CHICAGO, PITTSBURGH, 
136 & 138 LIBERTY ST. PHENIX BLOG, LEWIS BLOCK, 












1 INCH SLOTTING MACHINE. 

If you have trouble with vith Discs, write us. We can furnish 

iscs, or Valves, that will be satisfactory. There are 
dealers who sell Discs as * Jenkins,’”? when 
they know they are not genuine. 
JENKINS BROS.’ VALVES ARE STAMPED WITH TRADE MARK, 
71: J0 
JENKINS BROS, } isi" 


ET, N. 
TREET, Bos! TON. 
2t NORTH FIFTH 8T., PHILA. 
1 & 33 N. CANAL ST., CHICAGO. 








THE YALE & TOWNE MFG-CO 
STAMFORD CONN 
NEW YORK CHIGAGO.PHILA BOSTON 








Graduated 
Taper Attachment. 
Graduated 
Compound Rest. 
Graduated 
Power Cross-Feed. 
Graduated 
Tail Stock Spindle. 
Lead Screw Inside. 
Reverse in Apron. 
Cabinet Legs. 


Capable of doing the 
most accurate work. 


THE LODCE & DAVIS MACHINE TOOL CO., 


Works, NEW YORE STORE, CHICAGO STORE, 
CINCINNATI, O. 64 Cortlandt St. 68 and 70 So. Canal St. 


See advertisement, page 16. 


THE GARVIN -MACHINE CO,, 








MANUFACTURERS OF AND DEALERS IN 


MILLING MACHINES, 
SCREW MACHINES, 
TAPPING MACHINES, 
HAND LATHES, 
CUTTER GRINDERS, 
DRILL PRESSES, 
ENGINE LATHES, 
PLANERS, SHAPERS, 
POWER PRESSES, Ete. 


SPECIAL MACHINERY DESIGNED AND BUILT, 


A Full Stock of New and Second. 
Hand Machinery Always on Hand at 





NO. 1 UNIVERSAL MILLER. 





Manufacture (L ATHE S of Various Various Sizes 


AND OF THE FOLLOWING KINDS: 
HAND, ENGINE FOR TURNING AND SCREW CUTTING, 
CUTTING OFF, GAP BED, PULLEY TURNING AND BOR- 
ING, TURRET-HEAD ENGINE AND CHUCKING, 

HAND WHEEL RIM TURNING, SPINNING, 

ema GRINDING, PATTERN MAKING, ETC. 
Pies. ys ist and Description Given upon Application. 


WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


PATENT BELT CLAMPS. 


EIGHT SIZES, 








FROM 


8 TO 36 INCHES. 





HARTFORD, 
CONN. 


MANNING, MAXWELL & MOORE, 


Manufacturers and Dealers in all kinds of 


sacmrsts” TOOLS AND SUPPLIES. 


MACHINISTS” 


THE Bittincs & SPENCER Co., 
WARNER & SWASEY, 


CLEVELAND, OHIO, 


MACHINETOOLS 


For Iron and Brass Wor Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLVSTRATED CATALOGUE ON APPLICATION, 








The Celebrated 
F. E. REED 



























vA 2 . 

we < . 16-inch Swing 

ry aw | Engine Lathe. F 
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58 < 111-113 LIBERTY ST., NEW YORE. 
> to 2 = 

a3 i We carry the largest line of Tools and Supplies in the City. 
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GEO. W. FIFIELD, 








J. M. ALLEN, PRESIDENT. 

WM. B. FRANKLIN, Vice-PResment. 
F. B. ALLEN, Sreconp Vics-PREsmENT. 
J. B. PIERCE, Secretary & TREASURER. 


PRICES REDUCED 


i, Wh L DRL 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 








WYMAN & GORDON, 


Pi is 


SPUR-GEARED AND SPIRAL-GEARED 
(* SELLERS? MOTION ») 


LANERS 


MANUFACTURED BY 


The G. A. GRAY Co., 
477-483 Sycamore St., CINCINNATI, 0. | 














| 20 SIZES. 


From 22/'x99"" 
to 96x72” any 
lengtn. 














= 
_— 


( a rus 








14” x Oe ae oO 16” xX 6’ Engine Lathe. 


THE MANUFACTURERS 0 
Henpey MACHics ss, MACHINE TOOL 


J.M.CARPENTER &__ 
PAWTUCKE™.R.1. 











INE C 


OUR CATALOGUE 21 CROSS ST., FINSBURY, LONDON, ENG. 


Manufacturer 





| 


Wii 





our Wareroomis. 
LAIGHT AND CANAL STS., NEW YORK. 








IPS & DIE 








